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COLLECTION AND EXAMINATION OF SAMPLES 3

daily samples before compositing have not been reported. Spe-
cific conductance was usually determined on each daily sample,
and pH, chloride, or other determinations were also made on many
of the daily samples. As noted in the table headings these data
are available for reference at the district offices listed under Di-
vision of Work, on pages 19-20.

Quantities of suspended sediment are reported for 20 sta-
tions during the year ended September 30, 1953 . The sediment
samples were collected one or more times dailyat most stations,
depending on the rate of flow and changes in stage of the stream.
Sediment samples were collected less frequently during the year
at many other points. In connection with measurements of sedi-
ment discharge, sizes of sediment particles were determined at
19 of the stations. As noted under ""Remarks' in the table head-
ings, suspended-sediment concentrations also were determined
from the samples collected for chemical analyses in some parts
of the country. The data do not provide a reliable basis for com-
puting the loads of suspended sediment carried by the stream but
may be of value for design and operation of filtration plants uti-
lizing these stream waters. Records of these infrequent deter-
minations are available for reference in the district offices listed.

Material whichis transported essentially in continuous contact
with the stream bed is termed bed load and is not considered in
this report. Allother undissolved materialin transportis termed
suspended sedimentand generally constitutes the major part of the
total sediment load. At the present time no reliable method has
been developed for determining bed load on a routine basis.

COLLECTION AND EXAMINATION OF SAMPLES
CHEMICAL QUALITY

Samples for chemical analyses were usually collected daily at,
or near, points on streams where gaging stations are maintained
for measurement of water discharge. Most of the analyses were
made on 10-day composites of daily samples collected for a period
ofa year at each sampling point. Three composite samples were
usually prepared each month by mixing together equal volumes of
daily samples collected from the 1st to the 10th, from the 11th to
the 20th, and during the remainder of the month. For some streams
thatare subject to sudden and large changes in chemical composi-
tion or concentration, samples were composited for shorter periods
on the basis of the concentration of dissolved solids indicated by
measurements of specific conductance of the daily samples.

The samples were analyzed according to methods regularly
used by the Geological Survey. These methods are essentially the
same as or are modifications of methods described in recognized
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authoritative publications for the mineral analysis of water sam-
ples (Collins, 1928; Am. Public Health Assoc., 1946).

For those waters containing moderately large quantities of
soluble salts, the value reported for dissolved solids is the sum
of the quantities of the various determined constituents using the
carbonate equivalent of the reported bicarbonate. In other analy-
ses the value reported as dissolved solids is the residue on evap-
oration after drying at 180°C for 1 hour. Specific conductance is
given for most analyses and was determined by means of a con-
ductance bridge using a standard potassium chloride solution as
reference.

SUSPENDED SEDIMENT

In general, samples were collected daily with the US D-43
depth-integrating sampler (U, S. Inter-agency, 1948, p. 70-76)
from a fixed sampling point at one vertical in the cross section.
The US DH-48 hand sampler was used at many stations during
periods of low flow. Suspended-sediment samples, consisting of
depth-integrated samples at three or more verticals in the cross
section were made periodically to determine the cross-sectional
distribution of the suspended concentration with respect to that at
the daily sampling vertical. In streams where comparatively
rapid fluctuations in transverse distribution of water discharge or
sediment concentration are encountered at the sampling point,
samples were taken regularly at two or more verticals to deter-
mine the average concentration across the section. During peri-
ods of high flow, samples were taken two or more times through-
out the day at many sampling stations, and during periods of rap-
idly changing flow samples were taken hourly at some stations.

Sediment concentrations were determined by filtrationor evap-
oration of the samples as required. At many stations the mean
daily concentrationfor some days was obtained by plotting the in-
stantaneous concentrations on the original or copies of the original
gage-height chart. The plotted concentrations adjusted, if neces-
sary, for cross-~sectional distribution with respect to that at the
daily sampling vertical, were connected or averaged by continuous
curves to obtain a concentration graph. This graph represented
the estimated concentration at any time and, for most periods,
mean daily concentrations were determined from the graph. When
the concentration and water discharge were changing rapidly, the
day was often subdivided for this computation. For some periods
when the day-to-day variation inthe concentration was negligible,
the data were not plotted, and the average concentration of the
samples was used as the mean concentration for the day. For
certain stations, when the discharge and sediment concentrations
were relatively low and varied only slightly from day to day, the
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samples for a number of days were composited and the mean daily
concentrations and mean daily loads are shown.

For some periods when no samples were collected, daily sed-
iment loads were estimated on the basis of water discharge, sed-
iment concentrations observed immediately preceding and follow-
ing the periods, and sediment loads for other periods of similar
discharge. The estimates were further guided by weather condi-
tions and sediment discharge for other stations.

In many instances where there were no observations for sev-
eral days, the sediment loads for individual days are not esti-
mated, as numerous factors influencing the quantities of trans-
ported sediment made it very difficult to make accurate estimates
of sediment loads for individual days. However, estimated sedi-
ment loads for missing days in an otherwise continuous period of
sampling have been included in monthly and annual totals for most
streams to provide a complete record.

In addition to the records of total quantities of sediment, rec -
ords of the particle sizes of sediment are included also. Thepar-
ticle sizes of the suspended sediments were determined periodi-
cally for many of the stations. As much of the material carried
in suspension can pass through the finest sieves, the bottom-
withdrawal tube method (U. S. Inter-agency, 1943, p. 82-90) was
used in most of the analyses. Generally, sieves were used in the
determination of particle sizes for sediments which were predom-
inantly coarser than 0.062 mm. Size distribution for some sedi-
ments was determined by a combination of sieves and pipette meth-
ods in which the size fraction 0.062 mm and larger was analyzed
by sieves and that smaller than 0.062 mm was analyzed by the
pipette method (Kilmer and Alexander, 1949). Native or distilled
water, as noted in the tables of analyses, was used as the settling
medium. In some instances, chemical dispersing agents were
added to the settling medium. As settling diameters of the clay
and colloidal fractions are often affected by the chemical charac-
ter of the settling medium, analyses made using native water may
more nearly simulate particle sizes existing in the stream. Re-
sults of analyses using distilled water or using a settling medium
containing dispersing agents approximate ultimate particle sizes
of the finer fractions. The concentration of sediment suspension
for analysis was reduced to less than 5,000 parts per million,
where necessary, by means of a sample splitter, in order to stay
withinlimits recommended for the bottom-withdrawal tube or pip-
ette method. The concentration of suspended sedimentused in the
bottom-withdrawal tube or pipette cylinder was often different from
the concentration inthe original suspension. The concentration at
which analyses were made is indicated in the appropriate tables.

464180 Q -58 ~2
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TEMPERATURE

For most of the stations, daily water temperatures were ob-
tained at the time that the chemical quality or sediment samples
were collected. So far aspracticable the water temperatures were
observed at about the same time each day for an individual river
station in order thatthe data would be relatively unaffected by di-
urnal variations in temperature. For most large, swiftly flowing
streams the diurnal variation in water temperature is probably
small, butfor sluggish or shallow streams the daily range in tem-
perature may amount to several degrees and may follow closely
changes in air temperature. The thermometers used for deter-
mination of water temperature were accurate to plus or minus
about 0.5°F.

Records of thermograph observations consistof maximum and
minimum temperatures for each day, and the monthly averages of
the maximum daily and minimum daily temperatures.

EXPRESSION OF RESULTS

The dissolved mineral constituents are reported in parts per
million. A part per million is a unit weight of a constituent in a
million unit weights of water. Equivalents per million are not
given inthis report although the expression of analyses in equiva-
lents per million is sometimes preferred. An equivalent per mil-
lion is a unit chemical combining weight of a constituent in a mil-
lion unit weights of water and is calculated by dividing the concen-
tration in parts per million by the chemical combining weight of
the constituent. For ccnvenience in making this conversionthe re-
ciprocals of chemical combining weights of the most commonly
reported constituents (ions) are given in the following table:

Constituent Factor Constituent Factor
Iron (Fet*).......... 0.0358 Carbonate (CO;~~)..0.0333
Iron (Fett*)......... .05317 Bicarbonate (HCO;"). .0164
Calcium (Ca*t) ...... .0499 Sulfate (SO4~7) ..... .0208
Magnesium (Mg**) ... .0822 Chloride (C17)...... .0282
Sodium (Na‘t)........ .0435 Fluoride (F7)....... ~.0526
Potassium (K*) ...... .0256 Nitrate (NO;7)...... .0161

Results given in parts per million can be converted to grains
per United States gallon by dividing by 17.12. A calculated quan-
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tity of sodium and potassium is given in some analyses and is the
quantity of sodium needed in additiontothe calcium and magnesium
to balance the acid constituents.

The hardness, as calcium carbonate (CaCO,), is calculated from
the equivalents of calcium and magnesium except for afew samples
for whichthe reported values also include equivalents of free min-
eral acid, aluminum, iron, and manganese when present in signif-
icant quantities. The hardness caused by calcium and magnesium
(and other ions if significant) equivalentto the carbonate and bicar-
bonateis called carbonate hardness; the hardness in excess of this
quantity is called noncarbonate hardness.

In the analyses of most waters used for irrigation, the quan-
tity of dissolved solids is given in tons per acre-foot as well as in
parts per million. Percent sodium is computed for those analyses
where sodium and potassium are reported separately by dividing
the equivalents per million of sodium by the sum of the equivalents
per million of calcium, magnesium, sodium, and potassium and
multiplving the quotient by 100, In analyses where sodium and po-
tassium were calculated and reported as a combined value, the
value reportedfor percent sodium will include the equivalent quan-
tity of potassium. In most waters of moderate to high concentra-
tion, the proportionof potassium is much smaller than that of sodium.

Specific conductance values are expressedin reciprocal ohms
times 108 (micromhos at 25°C). The discharge of the streams is
reportedin cubic feet-per second (see Streamflow, p. 20) andthe
temperature in degrees Fahrenheit. Coloris expressed in units of
the platinum-cobalt scale proposed by Hazen (1892, p. 427-428).
Hydrogen-ion concentration is expressed in terms of pH units. By
definition the pH value of a solution is the negative logarithm of the
concentration of gram ions of hydrogen., However, the pH meter
which is generally usedin Survey laboratories, determinesthe ac-
tivity of the hydrogen ions as distinguished from concentration.

Anaverage of analyses (arithmetical or weighted)for the water
year is givenfor most daily sampling stations. An arithmeticalav-
erage represents the composition of water that would be contained
in a vesselor reservoir that had received equal quantities of water
from the river each day for the water year. A weighted average
represents approximately the composition of water that would be
found in a reservoir containing all of the water passinga given sta-
tion during the year after thorough mixing in the reservoir. The
weighted average of the analyses is computed by multiplying the
discharge for the sampling period by the quantities of the individual
constituents for the corresponding period and dividing the sum of
the products by the sum of the discharges. Water as represented
by the weighted average is less concentrated than that represented
by the average of the individual analysesfor most streams because
at times of high discharge the rivers generally have lower concen-
trations of dissolved solids.

Mean daily sediment concentrations are expressedin parts per
million by weight. A part per million of sediment is computed as
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1,000, 000 times the ratio of the weight of sediment to the weight
of water-sediment mixture. Daily sediment loads are expressed
intons per day, and except for subdivided days are usually obtained
by multiplying daily mean sediment concentration in parts per mil-
lion by the daily mean discharge, and the appropriate conversion
factor, normally 0.0027.

Particle-size analyses are expressed inpercentages finer than
indicated sizes in millimeters. The size classification used in
this report is that recommended by the American Geophysical Un-
ion Subcommittee on sediment terminology (Lane, et al; 1947, p.
937). Other data included as pertinent to the size analyses for
many streams are the date of collection, the stream discharge
and sediment concentration when sample was collected, the con-
centration of the suspension during analysis, and the method of
analysis.

COMPOSITION OF SURFACE WATERS

All natural waters contain dissolved mineral matter. Water
in contact with soils or rock, evenfor only a few hours, will dis-
solve some rock materials. The quantity of dissolved mineral
matter in a natural water depends primarily on the type of rocks
or soils through which the water has passed and the length of time
it has beenin contact with the rocks or soils. Some streams are
fed by both surface runoff and underground water from springs or
seeps. Such streams reflectthe chemical character of their con-
centrated underground sources during dry periods and are more
dilute during periods of heavy rainfall. Underground water is us-
ually more highly concentrated than surface runoff as it remains
in contact with the rocks and soils for much longer periods. The
concentration of dissolved solids in a river water is frequently in-
creased by drainage from mines or oil fields, by the addition of
industrial or municipal wastes, or--in irrigated regions--by re-
turn drain waters.

The mineral constituents and physical properties of natural
waters reported in the tables of analyses include those that have
a practical bearing onthe value of the waters for most purposes.
The analyses generally include results for silica, iron, calcium,
magnesium, sodium, potassium (or sodium and potassium together
as sodium), bicarbonate, sulfate, chloride, fluoride, nitrate, bo -
ron, and dissolved solids. Aluminum, manganese, color, pH,
acidity, oxygen consumed, and other dissolved constituents and
physical properties arereported for certain streams. The source
and significance ofthe different constituents and properties of nat-
ural waters are discussed in the following paragraphs.
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MINERAL CONSTITUENTS IN SOLUTION

Silica (SiO,)

Silica is dissolved from practically all rocks. Some natural
surface waters contain less than 5 parts per million of silica and
few contain more than 50 parts, but the more common range is
from 10 to 30 parts per million. Silica affects the usefulness of
a water because it contributes to the formation of boiler scale; it
usually is removed from feed water for high-pressure boilers.
Silica alsoforms troublesome deposits on the blades of steam tur-
bines.

Aluminum (Al)

Aluminum is usually present only in negligible quantities in
natural waters except in areas where the waters have beenin con-
tact with the more soluble rocks ofhigh aluminum content such as
bauxite and certain shales. Acid waters often contain large a-
mounts of aluminum. It maybe troublesomein feed waters where
it tends to be deposited as a scale on boiler tubes.

Manganese (Mn)

Manganese is dissolved in appreciable quantities from rocks
in some sections of the country. Waters impounded in large res-
ervoirs may contain manganese that has been dissolved from the
mud on the bottom of the reservoir by action of carbon dioxide
produced by anaerobic fermentation of organic matter. Manga-
nese is not regularly determined in areas where it is not present
in the waters in appreciable amounts. It is especially objection-
able in water used inlaundry work and in textile processing. Con-
centrations aslow as 0.2 partper million may cause adark-brown
orblack stainon fabrics and porcelain fixtures. Appreciable quan-
tities of manganese are oftenfound in waters containing objection-
able quantities of iron.

Iron (Fe)

Iron is dissolved from many rocks and soils. On exposure to
the air, normal basic watcrs that contain more than 1 part per
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million ofiron soon become turbid with the insoluble reddish fer-
ric oxide produced by oxidation. Surface waters, therefore, sel-
dom contain as much as 1 part per million of dissolved iron, al-
though some acid waters carrylarge quantities of iron in solution.
Iron causes reddish-brown stains on white porcelain or enameled
ware and fixtures and on fabrics washed in the water.

Calcium (Ca)

Calciumis dissolved from practically all rocks and soils, but
the highest concentrations are usually found in waters that have
been in contact with limestone, dolomite, and gypsum. Calcium
and magnesium make water hard and are largely responsible for
the formation of boiler scale. Most waters associated with granite
or silicious sands containless than 10 parts per million of calci-
um; waters in areas where rocks are composed of dolomite and
limestone contain from 30 to 100 parts per million; and waters
that have come in contact with deposits of gypsum may contain
several hundred parts per million.

Magnesium (Mg)

Magnesium is dissolved from many rocks, particularly from
dolomitic rocks. Its effectin water is similar to that of calcium.
The magnesium in soft waters may amount to only 1 or 2 parts
per million, but water in areas that contain large quantities of
dolomite or other magnesium-bearing rocks may contain from 20
to 100 parts per million or more of magnesium.

Sodium and potassium (Na and K)

Sodium and potassium are dissolved from practically all rocks.
Sodium is the predominant cation in some of the more highly min-
eralized waters found in the western United States. Natural wa-
ters that contain only 3 or 4 parts per million of the two together
are likely to carry almost as much potassium as sodium. As the
total quantity of these constituents increases, the proportion of
sodium becomes much greater. Moderate quantities of sodium
and potassium have little effect onthe usefulness of the water for
most purposes, but waters that carry more than 50 or 100 parts
per million of the two may require careful operation of steam
boilers to prevent foaming. More highly mineralized waters that
contain a large proportion of sodium salts may be unsatisfactory
for irrigation.
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Carbonate and bicarbonate (CO3; and HCO,3)

Bicarbonate occurs in waters largely through the action of
carbon dioxide, which enables the water to dissolve carbonates
of calcium and magnesium. Carbonate as such is not usually
present in appreciable quantities in natural waters. The bicar-
bonate in waters that come from relatively insoluble rocks may
amount to less than 50 parts per million; many waters from lime-
stone contain from 200 to 400 parts per million. Bicarbonate in
moderate concentrations in water has no effect on its value for
most uses. Bicarbonate or carbonate is an aid in coagulation for
the removal of suspended matter from water.

Sulfate (SO,)

Sulfate is dissolved from many rocks and soils--in especially
large quantities from gypsum and from beds of shale. It isform-
ed also by the oxidation of sulfides of iron and is therefore pres-
ent in considerable quantities in waters from mines. Sulfate in
waters that contain much calcium and magnesium causes the for-
mation of hard scale in steam boilers and may increase the cost
of softening the water.

Chloride (C1)

Chloride is dissolved from rock materials in allparts of the
country. Surface waters in the humid regions are usually low in
chloride, whereas streams in arid or semiarid regions may con-
tain several hundred parts per million of chloride leached from
soils and rocks, especially where the streams receive return
drainage fromirrigatedlands or are affected by ground-water-in-
flow carrying appreciable quantities of chloride. Largequantities
of chloride may affect the industrial use of water by increasing
the corrosiveness of waters that contain large quantities of calci-
um and magnesium.

Fluoride (F)

Fluoride has been reported as being present in some rocks to
about the same extent as chloride. However, the quantity of flu-
oride in natural surface watersis ordinarily very small compared
to that of chloride. Recent investigations indicate that the inci-
dence of dental caries is less when there are small amounts of
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fluoride present in the water supply than when there is none. How-
ever, excess fluoride in water is associated with the dental defect
known as mottled enamel if the water is used for drinking by young
children during calcification or formation of the teeth{(Dean, 1936,
p. 1269-1272). This defect becomes increasingly noticeable as the
quantity of fluoride in water increases above 1.5 to 2.0 parts per
million.

Nitrate (NO,)

Nitrate in water is considered a final oxidation product of ni-
trogenous material and in some instances may indicate previous
contamination by sewage or other organic matter. The quantities
of nitrate present in surface waters usually amount to less than 5
parts per million (as NO,) and have no effect on the value of the
water for ordinary uses.

It has been reportedthat as much as 2 parts per million of ni-
trate in boiler water tends to decrease intercrystalline cracking
of boiler steel. Studies made in Illinois indicate that nitrates in
excess of 70 parts per million (as NO,;) may contribute to methe-
moglobinemia ("'blue babies") (Faucett and Miller, 1946, p. 593),
and more recentinvestigations conducted in Ohio show that drink-
ing water containingnitrates in the range of 44 to 88 parts per mil-
lion or more (as NO,) may be the cause of methemoglobinemia in
infants (Waring, 1949). In a report published by the National Re-
search Council, Maxcy (1950, p. 271) concludes that a nitrate con-
tent in excess of 44 parts per million (as NO,) should be regarded
as unsafe for infant feeding.

Boron (B)

Boron in small quantities has been found essential for plant
growth, but irrigation water containing more than 1 part per mil-
lionboron is detrimental to citrus and other boron-sensitive crops.
Boron is reported in Survey analyses of surface waters in aridand
semiarid regions of the Southwest and West where irrigation is
practiced or contemplated, butfew of the surface waters analyzed
have harmful concentrations of boron.

Dissolved solids

The reported quantity of dissolved solids--the residue on evap-
oration--consists mainly of the dissolved mineral constituents in
the water. It may also contain some organic matter and water of
crystallization. Waters with less than 500 parts per millionof dis-



COMPOSITION OF SURFACE WATERS 13

solved solids are usually satisfactory for domestic and some in-
dustrial uses. Waters containing several thousand parts per mil-
lion of dissolved solids are sometimes successfully usedfor irri-
gation where practices permit the removal of soluble salts through
the application of large volumes of water on well-drained lands.

PROPERTIES AND CHARACTERISTICS OF WATER

Oxygen consumed

The value for oxygen consumed furnishes an approximation of
the oxidizable matter in the unfiltered and filtered samples and
gives a partial measure of polluting materials suchas sewage and
oxidizable industrial wastes. Naturally highly colored waters may
have relatively high oxygen consumed, although waters that are
not noticeably colored may contain oxidizable material.

Color

In water analysis the term '"color" refers to the appearance
of water that is free from suspended solids. Many turbid waters
that appear yellow, red, or brown when viewed inthe stream show
very little color after the suspended matter has been removed.
The yellow-to-brown color of some waters is usually caused by
organic matter extracted from leaves, roots, and other organic
substances in the ground. In some areas objectionable color in
water results from industrial wastes and sewage. Clear deep wa-
ter may appear blue as the result of a scattering of sunlight by the
water molecules. Water for domestic use and some industrial uses
should be free from any perceptible color. A color less than 10
units usually passes unnoticed. Some swamp waters have natural
color of 200 to 300 units or more.

Hydrogen-ion concentration (pH)

The degree of acidity or alkalinity of water, as indicated by
the hydrogen-ion concentration, expressed as pH, is related to
the corrosive properties of water, and is useful in determining
the proper treatment for coagulation that may be necessary at wa-
ter-treatment plants. A pH value of 7.0 indicates that the water
is neither acid nor alkaline. Waters having pH values progres-
sively lower than 7.0 denote increasing acidity, whereas values
progressively higher than 7.0 denote increasing alkalinity (see p.
7). The pH of most natural surface waters ranges between 6
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and 8. Some alkaline surface waters have pH values greater than
8.0, and waters containing free mineral acid usually have pH values
less than 4, 5.

Specific conductance (micromhos at 25°C)

The specific conductance of a water is a measure of its ca-
pacity to conducta current of electricity. The conductance varies
with the concentration and degree of ionization of the different min-
erals in solution and with the temperature of the water. When con-
sidered in conjunction with results of determinations for other con-
stituents, specific conductanceis a useful determination and plays
animportant partin indicating changes in concentration of the to-
tal quantity of dissolved minerals in surface waters. (See p. 7.)

Hardness

Hardness is the characteristic of water that receives the most
attention in industrial and domestic use. It is usually recognized
by the increased quantity of soap required to produce lather. The
use of hard water is also objectionable because it contributes to
the formation of scale in boilers, water heaters, radiators, and
pipes, with the resultant decrease in rate of heat transfer possi-
bility of boiler failure, and loss of flow. ’

Hardness is caused almost entirely by compounds of calcium
and magnesium. Other constituents--such as iron, manganese,
aluminum, barium, strontium, and free acid--also cause hard-
ness, although they usually are not present in quantities large
enough to have any appreciable effect. Water that has less than
60 parts per million of hardness is usually rated as soft and suit-
able for many purposes without further softening. Waters with
hardness ranging from 61 to 120 parts per million may be con-
sidered moderately hard, but this degree of hardness does not
seriously interfere with the use of water for many purposes ex-
cept for use in high-pressure steam boilers and in some indus-
trial processes. Waters with hardness ranging from 121 to 200
parts per million are considered hard, and laundries and indus-
tries may profitably soften such supplies. Water with hardness
above 200 parts per million usually requires some softening before
being used for most purposes.

Total acidity

The total acidity of a natural water represents the content of
free carbon dioxide, mineral acids, and salts--especially sulfates
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of iron andaluminum-- that hydrolyze to give hydrogen ions. Acid
waters areverycorrosiveand generally contain excessive amounts
of objectionable constituents, such as iron, aluminum, and man-
ganese,

Corrosiveness

The corrosiveness of a water is that property which makes the
water aggressive to metal surfaces and frequently results in the
appearance of the "red water" caused by solution of iron. The dis-
advantages of iron in water have been discussed previously. Ad-
ditionally, corrosion causes the deterioration of water pipes, steam
boilers, and water-heating equipment. Many waters that do not
appreciably corrode cold-water lines will aggressively attack hot-
water lines. Oxygen, carbon dioxide, free acid, and acid-gener-
ating salts are the principal constituents in water thatcause cor-
rosion. In a general way, very soft waters of low mineral content
tendto be more corrosive than hard waters containing appreciable
quantities of carbonates and bicarbonates of calcium and magne-
sium.

Percent sodium

Percent sodium is reported in most of the analyses of waters
collected from streams in the western part of the country where
irrigation is practiced extensively. The proportion of sodium to
all the basic constituents in the water has a bearing on the suita-
bility of a water for irrigation. (See p. 7. ) Waters in which the
percent sodium is more than 60 may be injurious when applied to
certain types of soils, particularly when adequate drainage is not
provided (Magistad and Christiansen, 1944, p. 8-9; Wilcox, 1948,
p. 6).

Sodium-adsorption-ratio

Sodium-adsorption-ratio (SAR) is the relative proportion of
sodium to other cations in an irrigation water.

SAR= Nat
\/ (Catt+Mg*t)/2

where the ionic concentrations are expressed in milliequivalents
per liter (or equivalents per million for most irrigation waters).
The term is usedfor soil extracts and irrigation waters to ex-
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press the relative activity of sodium ions in exchange reactions
with soil. SAR provides an estimate of the sodium or alkali haz-
ard and reportedly is more significant for interpreting water qual-
ity than percent sodium because it relates more directly to the ex-
changeable sodium percentage the soil will attain when it and the
water are in equilibrium.

The U. S. Salinity Laboratory diagram for classifying waters
forirrigation divides water into four classes withrespectto sodi-,
um hazard, the dividing points being at SAR values of 10, 18, and
26. They rangefrom low-sodium water that can be used for irri-
gation on almost all soils to very high-sodium water whichis gen-
erally unsatisfactory for irrigation.

SEDIMENT

Fluvial sedimentis generally regarded as that sediment which
istransported by, suspended in, or deposited by water. Suspend-
ed sediment is that sediment which remains in suspension in wa-
ter owing to the upward components of turbulent currents or by
colloidal suspension. Most fluvial sediment results from the nor-
malprocess of erosion, which inturn is part of the geologic cycle
of rock transformation. In some instances, this normal process
may have been accelerated by agricultural practices. Sediment
also results from a number of industrial activities. In certain
sections, waste materials from mining, logging, oil-field, and
other industrial operations introduce large quantities of suspended
as well as dissolved material.

The quantity of sediment, transported or available for trans-
portation, is affected by climatic conditions, form or nature of
precipitation, vegetal cover, topography, and land use. An im-
portant property of fluvial sediment is the fall velocity of the par-
ticles in transport. Particle sizes, as determined by various
methods, represent mechanical diameters, which are related to
sedimentation diameters indirectly. Sediment particles in the
sand-size (larger than 0.062 mm) range do not appear to be af-
fected by flocculation or dispersion resulting from the mineral
constituents in solution. The sedimentation diameter of clay and
silt particles in suspension may vary considerably from point to
point in a stream or reservoir, depending on the mineral matter
in solution and in suspension and the degree of turbulence present.
The size of sediment particles in transport at any point depends
on the type of erodible and soluble material in the drainage area,
the degree of flocculation present, time in transport, and char-
acteristics of the transporting flow. Theflow characteristics in-
clude velocity of water, turbulence, and the depth, width, and
roughness of the channel. As a result of these variable charac-



PUBLICATIONS 17

teristics, the size of particles transported, as well as the total
sediment load, is in constant adjustment with the characteristics
and physical features of the stream and drainage area.

PUBLICATIONS

Reports giving chemical analyses, suspended-sediment loads,
and water temperatures of samples of surface water made by the
Geological Survey havebeen published yearly since 1941. Records
for the years ended September 30, 1941, 1942, 1943, 1944, 1945,
1946, 1947, 1948, 1949, 1950, 1951, and 1952, for many of the
stations listed in this report are given in Water -Supply Papers 942,
950, 970, 1022, 1030, 1050, 1102, 1133, 1163, 1189, 1200, and
1253,

Geological Survey reports containing analyses of surface-water
samples collected prior to 1941 are listed below. Publications
dealing largely with the quality of ground-water supplies and only
incidentally covering the chemical composition of surface-waters
are not included. Publications that are out of print are preceded
by an asterisk.

PROFESSIONAL PAPER

*135. Composition of river and lake waters of the United States,
1924.

BULLETINS

*479. The geochemical interpretation of water analyses, 1911,
770. The data of geochemistry, 1924.

WATER-SUPPLY PAPERS

*108. Quality of water in the Susquehanna River drainage basin,
with an introductory chapter on physiographic features,
1904.

*161. Quality of water inthe upper Ohio River basin and at Erie,
Pa., 1906.

*193. The quality of surface waters in Minnesota, 1907.

*236. The quality of surface waters in the United States, Part 1,
Analyses of waters east of the one hundredth meridian,
1909.
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*237. The quality of the surface waters of California, 1910.

*239. The quality of the surface waters of Illinois, 1910.

*273. Quality of the water supplies of Kansas, with a prelimi-
naryreporton stream pollution by mine waters in south-
eastern Kansas, 1911.

*274. Some stream waters of the western United States, with
chapters on sediment carried by the Rio Grande and the
industrial application of water analyses, 1911,

*339. Quality of the surface waters of Washington, 1914.

*363. Quality of the surface waters of Oregon, 1914.

*418. Mineral springs of Alaska, with a chapter on the chemical
character of some surface waters of Alaska, 1917.

*596-B. Quality of water of Colorado River in 1925-26, 1928,

*596-D. Quality of water of Pecos River in Texas, 1928.

*596-E. Quality of the surface waters of New Jersey, 1928.

*636-A. Quality of water of the Colorado River in 1926-28, 1930.

*636-B. Suspended matter inthe Colorado River in 1925-28, 1930.

*638-D. Quality of water of the Colorado River in 1928-30, 1932,

*839. Quality of water of the Rio Grande basin above Fort Quit-
man, Tex., 1938,

*889-E. Chemical character of surface water of Georgia, 1944.

*998. Suspended sediment in the Colorado River, 1925-41, 1947.

1048. Discharge and sediment loads in the Boise River drainage
basin, Idaho, 1939-40, 1948.

1110-C. Quality of water of Conchas Reservoir, New Mexico,
1939-49, 1952.

Many of the reports listed are available for consultation in the
larger public and institutional libraries. Copies of Geological
Survey publications still in print may be purchased at a nominal
cost from the Superintendent of Documents, Government Printing
Office, Washington 25, D. C., who will, upon request, furnish
lists giving prices.

COOPERATION

Financial assistance was furnished by the Bureau of Reclama-
tionof the United States Department of the Interior, in the opera-
tion of some stations in Arizona. Investigations of chemical qual-
ity in the Great Basin and Pacific Slope basins in California were
carried on in cooperation with the State of California. Financial
assistance was also furnished by the Corps of Engineers, United
States Army, in operationof a sediment and chemical quality sta-
tionon the East Fork Russian River near Ukiah, Calif. Investiga-
tions of chemical quality in the upper Virgin River basin, Utah,
were initiated in 1951 in cooperation with the State of Utah.



DIVISION OF WORK 19

Sedimentation studies in the Pacific Slope basins in Washington
were begun in 1950 with the City of Tacoma.

Assistance in collecting records was given by many munic-
ipal, State, and Federal agencies.

In addition to the cooperative program, many of the stations
were operated from funds appropriated directly to the Geological
Survey for quality-of-water investigations. Investigation of the
chemical quality and suspended-sediment loads in the Colorado
River basin in Arizona, Colorado, Nevada, and Utah have been
carried on as a continuing Federal project since 1925.

DIVISION OF WORK

The quality-of-water program was conducted by the Water
Resources Division of the Geological Survey, C. G. Paulsen, Chief
Hydraulic Engineer, and S. K. Love, Chief of the Quality of Water
Branch. The records were collected and prepared for publication
under supervision of district or regional chemists as follows: In
Arizona and New Mexico--J. D. Hem; in Colorado and Wyoming
(Colorado River basin), Nevada, Utah, California, Washington,
Oregon, and Idaho--C. S. Howard. Any additional information on
file may be obtained by writing or visiting the responsible Survey
Quality of Water district office as listed in the following table.

District office Drainage basin
Geology Bldg. Colorado River basin
University of N. Mex. (Arizona, New Mexico).

Post Office Box 4103
Albuquerque, N. Mex.

Post Office Box 2657 Colorado River basin
Building 504 (Colorado, Utah, Wyoming,
Fort Douglas and Nevada).

Salt Lake City, Utah The Great Basin

(Utah, Nevada).

2520 Marconi Avenue The Great Basin (California).
Sacramento, Calif, Pacific Slope basins in
California.
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District office Drainage basin
1001 N. E. Lloyd Blvd. Pacific Slope basins in
Post Office Box 3418 Washington and upper
Portland 14, Oreg. Columbia River basin.

Snake River basin.

Pacific Slope basins in Oregon
and lower Columbia River
basin.

STREAM¥FLOW

Most of the records of stream discharge, used in conjunction
with the chemicalanalyses and in the computation of sediment loads
in this volume, are published in Geological Survey reports on the
surface~water supply of the United States. The discharge reported
for a composite sample is usually the average of the mean daily
discharges for the normal composite period. For analyses in which
the composite periods differ fromthe normal 10 or 11-day period,
the discharges reported are the averages of the mean daily dis-
charges for the days indicated. The discharges reported in the
tables of single analyses are either daily mean discharges or dis-
charges for the time at which samples were collected, computed
from a stage-discharge relation or froma discharge measurement.
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COLORADO RIVER MAIN STEM
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COLORADO RIVER MAIN STEM--Continued

COLORADO RIVER BASIN

COLORADO RIVER AT HOT SULPHUR SPRINGS, COLO.--Continued

Temperature (°F) of water, water year October 1952 to Se r 1953

Day | Oct. Nov Dec. Jan. Feb, Mar, Apr. May June July Aug, Sept.

1 43 38 -- 32 32 33 33 42 48 62 70 81

2 43 38 32 32 32 33 33 38 47 80 87 60

3 43 36 32 32 32 33 33 40 53 88 68 58

4 43 33 32 32 33 33 33 48 51 84 68 58

5 46 32 32 32 33 a3 33 49 54 64 69 58

8 42 32 32 32 32 33 33 49 50 62 70 57

7 38 32 32 32 32 a3 33 53 56 68 ~- 62

8 38 35 32 32 32 33 33 -- 51 -- 68 61

9 39 35 32 32 33 33 33 50 53 68 70 64
10 39 32 32 32 33 33 33 48 57 87 70 61
11 42 32 32 32 33 33 33 4 61 65 70 58
12 40 32 32 32 33 33 33 50 80 88 69 54
13 43 32 32 - 33 33 33 49 80 68 70 56
14 38 32 32 32 33 33 33 50 684 88 69 57
15 34 32 32 32 33 33 33 48 62 69 69 58
16 35 32 32 32 33 33 33 49 63 0 89 80
17 39 32 32 - 33 33 33 48 83 87 70 84
18 36 32 32 32 33 33 33 49 85 88 70 57
19 39 32 32 32 33 33 33 46 60 70 70 56
20 40 32 32 32 33 33 33 44 65 10 70 57
21 39 32 32 32 33 33 33 50 83 88 88 59
22 37 32 32 32 33 33 -- 51 59 87 69 57
23 37 32 32 32 33 33 41 50 80 0 70 52
24 36 32 32 32 33 33 44 48 85 1 88 53
25 36 32 32 32 33 33 42 -- - 67 .- 58
268 35 32 32 32 33 33 48 48 64 70 62 59
27 35 32 32 32 a3 33 50 49 85 72 61 54
28 34 32 32 32 33 33 46 47 85 68 61 56
29 34 32 32 32 - 33 48 52 80 88 60 60
30 35 32 32 32 -- 33 42 51 62 70 59 86
31 34 ~- 32 32 -- 33 == 50 -- 70 61 el

Aver-

age 38 33 32 32 33 33 36 48 59 (1] 87 58
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EAGLE RIVER BASIN
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EAGLE RIVER BASIN 27
EAGLE RIVER BASIN--Continued
EAGLE RIVER AT GYPSUM, COLO.--Continued
Temperature (°F) of water, water year October 1952 to September 1953

Day | Oct. Nov. Dec. Jan. Feb, Mar. Apr. May June July Aug. Sept.

1 61 49 36 35 35 36 47 43 55 56 62 60

2 61 48 35 34 35 35 49 44 56 58 63 62

3 60 49 35 33 36 34 49 46 55 59 60 63

4 59 48 36 34 37 35 46 43 54 60 60 61

5 60 49 36 35 37 36 44 45 50 57 61 64

6 61 48 35 34 36 37 43 48 51 58 62 65

1 60 48 34 33 35 38 44 50 52 58 63 56

8 58 47 35 34 35 39 42 52 53 57 64 57

9 57 48 36 34 36 40 40 51 52 60 65 60
10 56 48 36 35 36 41 40 50 52 61 66 61
11 56 an 35 34 35 43 41 49 51 59 67 58
12 55 46 34 34 37 45 42 46 54 60 64 64
13 56 46 35 35 36 44 43 50 53 61 65 65
14 54 45 36 35 36 43 44 50 53 62 63 64
15 52 44 35 35 36 45 45 50 54 64 64 61
16 50 45 34 35 37 44 46 50 52 62 65 61
17 50 43 36 34 36 44 4 50 51 58 66 60
18 49 41 35 34 36 43 4 51 52 57 65 63
19 50 40 36 35 35 45 48 52 47 58 64 62
20 50 39 37 34 34 42 50 53 53 60 63 62
21 51 38 36 35 33 40 52 53 52 61 63 63
22 52 37 35 35 33 37 49 55 53 62 58 61
23 51 37 35 35 34 39 50 55 56 60 59 62
24 51 3 34 36 34 41 51 54 54 59 66 61
25 49 36 34 36 35 43 52 55 53 60 67 64
26 50 35 33 37 35 44 53 54 56 61 64 63
27 51 35 34 36 36 45 49 53 55 62 59 63
28 50 35 35 35 34 46 47 50 52 63 60 62
29 51 35 34 35 -- 48 45 52 52 61 61 61
30 50 35 33 35 -- 49 44 54 55 62 62 59
31 49 - 34 35 -- 46 -- 54 -~ 63 63 .-

Aver-

age 54 43 35 35 35 42 46 50 53 60 63 62
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30 COLORADO RIVER BASIN
COLORADO RIVER MAIN STEM--Continued
COLORADO RIVER NEAR GLENWOOD SPRINGS, COLO.--Continued
Temperature (°F) of water, water year October 1952 to September 1953

Day | Oct. Nov Dec. Jan. Feb. Mar, Apr. May June July Aug. Sept.

1 55 42 32 32 32 33 43 43 50 61 63 59

2 53 45 32 32 32 34 44 41 50 63 83 59

3 52 46 -~ 32 32 -~ 43 43 51 64 61 60

4 52 43 32 32 32 33 43 43 51 67 64 59

5 52 41 32 32 32 34 44 47 50 -- 63 59

8 51 42 32 32 32 36 44 52 50 -- 63 58

7 51 39 32 32 33 34 46 52 50 64 63 58

8 48 41 32 32 33 36 40 52 52 64 64 58

9 49 41 32 32 34 37 39 49 54 64 63 57
10 49 38 32 32 32 37 38 47 56 -- 63 60
11 50 38 32 32 32 37 38 46 56 64 64 59
12 50 36 32 32 32 38 38 45 55 64 63 59
13 -- 36 32 32 32 38 38 48 55 64 64 59
14 48 36 32 32 32 38 44 50 54 66 63 58
15 50 37 32 32 34 36 44 48 54 85 63 58
16 44 36 32 32 34 40 42 50 56 64 63 58
17 45 32 32 32 34 40 44 50 56 62 62 59
18 45 32 32 32 34 40 45 50 56 61 - 56
19 46 33 32 32 34 39 49 50 52 61 62 57
20 a7 32 32 32 34 38 48 52 54 63 61 55
21 47 32 32 32 32 36 51 52 56 64 61 55
22 46 33 32 32 32 38 54 52 56 64 60 55
23 45 33 32 32 32 38 51 54 57 64 60 56
24 45 32 32 32 33 39 50 52 58 64 60 54
25 44 32 -- 32 33 42 49 53 56 64 61 53
26 46 32 32 32 33 46 50 52 56 66 62 53
27 45 32 32 32 33 48 51 54 58 67 62 53
28 45 32 32 32 33 45 50 52 58 68 62 53
29 44 32 32 32 - 45 46 49 59 68 59 53
30 43 32 32 32 - 45 42 49 61 64 59 55
31 43 -- 32 32 -- 44 -- 51 - 63 60 .

Aver-

age 48 36 32 32 33 39 45 49 55 64 62 57
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COLORADO RIVER MAIN STEM 33
COLORADO RIVER MAIN STEM--Continued
COLORADO RIVER NEAR CAMEOQ, COLO.--Continued
Temperature (°F) of water, water year October 1952 to September 1953
Day | Oct. Nov Dec. Jan. Feb. Mar. Apr. May June July Aug, Sept.
1 59 47 32 32 36 37 47 -~ 55 64 68 66
2 59 48 32 32 34 37 49 48 55 66 68 65
3 58 47 33 33 36 37 49 48 55 64 68 66
4 58 47 - 33 38 35 48 49 55 65 68 65
5 58 47 -- 33 38 36 47 49 55 68 68 64
6 57 45 -- 32 38 37 47 54 55 67 69 64
7 54 43 -- 33 -- 39 46 56 53 69 69 65
8 54 45 33 33 38 40 44 54 55 70 71 67
9 54 44 -- 33 38 42 42 53 57 70 0 64
10 54 42 33 33 36 44 42 51 59 69 69 63
1 54 41 33 34 35 46 43 52 60 69 69 65
12 53 40 33 34 36 44 43 51 59 68 70 65
13 54 41 33 35 36 44 44 51 60 70 69 65
14 53 41 33 34 34 43 44 55 58 71 69 67
15 50 41 34 34 35 44 45 55 58 71 68 67
16 48 41 34 34 36 46 46 54 59 71 66 66
17 48 39 33 33 35 45 46 55 59 70 68 67
18 50 40 34 33 35 44 46 56 61 69 67 64
19 50 39 33 34 34 44 47 54 58 68 68 65
20 49 38 33 34 33 44 47 55 57 0 67 64
21 50 38 34 34 33 41 55 57 57 69 67 64
22 - 37 34 35 33 40 57 58 59 70 66 63
23 50 35 34 36 33 42 56 57 61 70 64 62
24 49 34 33 34 32 42 54 56 62 70 66 60
25 49 33 -- 34 32 46 54 56 62 7 67 59
26 48 83 33 35 33 48 53 57 60 71 67 58
27 48 33 -- 35 34 49 57 58 61 75 67 58
28 48 33 32 34 36 48 55 58 60 74 67 59
29 48 32 32 34 -- 50 -- 55 61 73 66 57
30 48 32 32 34 -- 48 49 53 64 71 66 57
31 47 - 33 34 - 47 - 52 -- 69 66 -
Aver-
age 53 40 -~ 34 35 43 48 54 58 69 68 63
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GUNNISON RIVER BASIN
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GUNNISON RIVER BASIN--Continued

COLORADO RIVER BASIN

GUNNISON RIVER NEAR GRAND JUNCTION, COLO.--Continued

Temperature (°F) of water, water year October 1952 to September 1953

Day | Oct. Nov. Dec. Jan, Feb, Mar. Apr, May June July Aug. Sept.
1 64 52 36 33 36 43 51 50 56 -- 72 72
2 63 54 33 34 40 39 52 48 55 -- 70 %
3 65 51 33 34 40 40 51 47 55 - 69 74
4 64 ~~ 34 34 39 41 54 48 56 -- 73 74
5 63 50 34 35 38 43 51 56 55 -- 74 73
6 61 49 34 34 40 45 50 61 57 -- 72 3
7 59 49 35 33 41 47 50 61 54 -- -~ %
8 59 49 -- 34 38 45 46 60 58 -- 72 ki
9 59 50 33 34 38 47 46 59 60 -~ 3 4

10 -~ 48 33 35 39 48 45 58 64 -- 81 78
11 -- 46 33 36 37 50 44 56 63 9 79 79
12 58 44 34 35 38 50 47 55 62 M 8 76
13 60 45 33 35 39 47 49 56 63 78 78 ki
14 54 48 -- 36 41 47 49 58 61 8 72 kg
15 55 44 34 34 42 48 50 58 64 9 76 76
16 54 45 33 34 41 49 58 57 -- 80 m 73
17 54 46 34 35 40 50 49 54 64 76 82 72
18 54 45 34 34 36 47 53 60 64 79 % 6
19 54 42 34 36 35 48 58 58 .- -- 80 74
20 - 41 33 38 36 48 62 59 -- 79 82 70
21 55 41 34 38 - 49 60 62 -- ™ 73 kK
22 54 39 34 39 - 49 59 -- 69 m 2 70
23 54 35 34 39 -- 49 60 60 65 8 k$! 73
24 55 38 34 39 34 50 59 58 63 8 73 71
25 55 33 -- - 34 50 60 59 63 % 12 72
26 53 33 33 39 38 51 59 59 62 76 70 70
27 54 33 33 38 40 53 58 58 63 -- 73 67
28 53 34 32 39 40 50 55 57 - 80 70 67
29 52 33 32 38 -- -~ 55 55 -- 82 % 67
30 53 34 33 39 -- 48 54 54 .- ki 74 67
31 53 -~ 33 38 -- 48 -- 57 -- 74 72 --
Aver-
age | 57 43 34 36 38 47 53 57 -- -- 74 73
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DOLORES RIVER BASIN 39
DOLORES RIVER BASIN--Continued
DOLORES RIVER NEAR CISCO, UTAH--Continued
Temperature (°F) of water, water year October 1952 to September 1953

Day | Oct. Nov. Dec. Jan. Feb. Mar. Apr, May June July Aug. Sept.

1 63 53 -- 33 36 35 53 56 58 72 5 --

2 60 53 -- 33 37 36 53 - 58 74 76 --

3 62 50 -— 33 36 37 51 -- 58 74 3 -

4 62 50 -- 33 36 - - - 59 - 73 .-

5 63 52 -- 33 37 -- -- -- 60 %5 -- --

6 62 51 -- 34 35 -- 52 52 60 75 -- -

7 61 50 -- 33 -- 37 53 52 59 - - 75

8 - - - - - 37 52 53 60 -- - 76

9 55 49 -- -- - 37 53 53 - - -- --
10 62 45 -- - 35 37 - 56 - - - K6
11 62 44 -- -- 37 38 -- 56 - - -- 5
12 61 45 34 -- 36 38 54 55 -- 74 -- ki
13 61 43 35 - 36 - 53 55 -- - -- 74
14 59 41 35 35 36 - 54 57 - -- - 75
15 54 42 36 35 36 -- 53 - -- -- -- 74
16 55 42 34 -- 35 38 -- 58 - 80 -- 74
17 54 41 36 -- 36 37 55 59 -- 80 -- 73
18 53 42 -- -~ 35 38 55 60 - -- - 3
19 e 43 - - - 37 55 58 -- - - 73
20 55 42 - 34 34 - 55 58 - - - 72
21 55 41 -- 34 35 37 56 60 70 -- - 72
22 53 41 -- 35 34 38 58 60 70 -- -- 72
23 54 -- - 35 34 -- -- -- 70 -- - 1
24 52 -- -- -- 35 -- -- - (] -- -- --
25 51 - -- -- 35 46 - - n 75 -- 65
26 50 - -- - 35 - - - 72 5 -- 66
27 54 -- - -- - 46 -- -- 72 -- -- 65
28 52 - -- -- -~ 46 -- -- 72 - -- 64
29 52 - -- - - 45 - - 72 - - 65
30 50 - - - - 45 - - 72 - - 64
31 50 - - - - -- - - -- % - --

Aver-

age 56 - - - - - -- -- -- -- - --
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DOLORES RIVER BASIN--Continued
DOLORES RIVER NEAR CISCO, UTAH--Continued

Q ded sedi t

water year October 1952 to September 1953

October November December
Suspended sediment Suspended sediment Suspended sediment
Day lgf:n Mean T hggm Mean T lgg:n Mean T
= ons 18- ons g~ 'ons
charge concen- per charge chan- per chatge concen- per
(cis) tration day (cfs) tration day (cfs) tration day
(ppm) (ppm) (ppm)
180 126 125 N
164 255 118 122 140
180 122 150
174 122 155
169 122 41 14 160
164 126 155 -- bl16
150 114 48 126 131
140 122|) 174
140 122 192
136 122]) 186
136 126 186 |)
131 145 51 126 174
126 172 59 119 42 14 164
122 253 83 119 192 36 18
122 459 151 122 180
16...... 126 136 46 126 186
126 231 79 131y 186
126 165 56 119 180 |}
122 -- eb53 104 186
126 119 40 96 192
32 9
21...... 126 178 61 96 186
22...... 119 193 62 104 164
23...... 122 244 80 1261) 150
24...... 122 161 53 145 140
25...... 122 180 59 140K 135 -- b16
26...... 122 74 24 135 -- b12 140
.. 122 147 48 130 145
122 221 73 125 150
122 120 145
80...... 122 66 22 120§) 140
S1..... 126 — - - 135 1J
Total . 4,207 -- 1,812 3,661 -- 379 5, 024 -- 510
January Februar March
150 186 186
170 186 198 53 28
190 186 204
180 56 27 192 186
170 192 196 -
> 65 33 b29
180 204 164
190 198 150
200 192 155
190 186 150
180 186 164 67 30
-- b2g -
180 174{] 180
180 164 209
185 150 221
198 56 31 150} ¢ 55 23 215 - b40
209 150 215
170 1501 ) 198 67 35
160 — b22 1603 186
160 155 174
174 150 174
198 135 180
231 85 46 130 192 116 56
198 125 2 186
192 135 5 2 180
186 145 174
186 145 174
186 - bas 165 174
198 175 174
192 180(/ 180 117 9
186 85 43 - -- -- 220
174 - - -- 300
180 - b40 - - - 150
5,713 -- 1,040 4, 646 - 732 6,082 -- 1,463
e Estimated,

b Computed from water -sediment discharge curve.
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DOLORES RIVER BASIN-~Continued
DOLORES RIVER NEAR CISCO, UTAH--Continued

Suspended sediment, water year October 1952 to September 1953 --Continued

April May June
ded sediment S ded sediment Suspended sediment
b Mean S:;;:n sedimen Mean ;lse!:n sedims Mean Ms::n
ay dis- Tons dis- Tons dis- Tons
charge cto:tcien- per charge | concen- per charge cto:::n- per
(cts) ration day (cts) tration day (cfs) ration day
(ppm) (ppm) (ppm)
470 327 415 1, 400 1,920 1, 840 9,540
400 333 360 1,160 1,870 1,680 8,480
320 329 284 1,020 -- a 3,700 2,090 1,000 5,640
300 - 270 858 J 2,180 650 3,830
340 -- b280 112 2,140 750 4, 330
350 299 283 627 220 312 1,930 720 3,750
370 317 3117 616 252 419 1,680 789 3,580
380 303 k38 658 241 428 1, 480 800 3,200
350 231 218 680 230 422 1,240 )
291 210 2160 12 175 336 1, 260
276 190 2140 78 150 315 1,690 | - a8, 500
255 180 a120 812 170 373 2,070
233 160 101 134 150 297 2,490
204 160 88 606 124 203 2,850 |
221 140 86 525 125 171 2,580 2,200 15, 300
221 140 a84 485 190 249 2,230 [
227 200 123 476 200 257 1, 870
348 550 517 535 220 318 1, 690
348 600 564 596 230 370 1,480
373 597 601 658 198 352 1,320 |{
-- a4,400
466 600 55 669 200 361 999
189 1,680 3,580 680 220 404 892
1,190 2,850 9,160 %6 846
1,390 823 -- al,700 145 |
1,560 1,220 669
1,560 1,760 575
1,690 -- | 215,000 g4 515 |} 38 49
1,690 2,040 409
1,640 2,490 - | 14,000 964
1,540 2,810 348 |)
- -- - 2,360 == - utad
19,798 -- | 123,817 32,09 -- | 113,253 44, 422 -- | 148,544
July August ptemb
330 1,060 27, 500 78, 700 150 100 240
330 1,630 25,900 |s111,000 122 0 a23
330 1,260 8,400 |s 31,700 111
298 21 11 745 640 1,290 104
233 557 442 s678 93 -- b10
269 348 420 395 89
255 283 421 322 83 |, 29 6
2217 -- b10 233 408 257 80
204 218 470 a280 4
209 59 33 198 470 a 250 87
221 670 2400 174 59
215 603 350 169 63 26 5
221 600 a360 164 70
255 570 2390 150 67
254 3,010 | sa3,100 150 65
270 7,370 | 5,690 136 - a5 63
233 5,600 3,520 131 54
385 | 9,300 [sa11000 122 56 | 61 9
409 8,000 a8,800 115 52 k(] 11
428 3,500 a 4,000 108 52 41 6
348 2,100 a 2,000 108 50 44 6
348 1,300 al1,200 96 |) 48 65 8
298 900 a720 194 510 22170 46 193 24
255 400 2280 136 150 55 42 93 11
233 204 128 126 50 all 40 118 13
204 161 89 104 40 all 40 88 10
186 140 a0 138 240 a 89 39 84 9
180 150 a3 111 370 2180 38 92 9
255 300 2210 291 330 a260 38 237 24
390 1,560 | sa2,400 240 210 a140 38 144 15
9:930 |s2971004l 192 150 278 - o -
9,218 -- 14, 045 9,753 -~ 226, 512 1,993 -- 314
Total discharge fir year (cfS-days) .......covvvinneinreiiinriieness [N erreereaes 146,613
Total load for year (tons) .......o...eeees hieiseiiiieiies et tisiteisaiiiiesesiieeeissaiceeaties 892, 421

s Computed by subdividing day.
a Computed from estimated concentration graph.
b puted from water-sediment discharge curve.




COLORADO RIVER BASIN

42

WOMdS 001 66 86 €6 08 ¥ 8¢ 8y [ 001 ‘% 000 ‘€2 9L 021 ‘2 mdoi |1ttt g By
WOMdS -- -~ 00t 66 ¥6 68 LL 6S (14 010 ‘% 009 ‘01 [ 052 ‘T wedgrig |- ‘1€ AIng
WOMdS 001 66 66 66 €6 6 68 18 1L 00% ‘¢ oLy ¥ [9¢4 mderig |- AR LT

NdSs 001 18 98 [4) -- 42 - €2 -- 081 ‘¢ 0LY ‘2 - 09¢ ‘2 wd ooy | * "gr eunp
WOMdS 001 18 98 2L -- 9 -- 82 081 ‘¢ 0.1 ‘2 -- 09¢ ‘2 wd goiT |- ‘Trgpeunp
WOMdS -- 66 88 69 -- 12 -- 81 -- 002 ‘2 ¥88 09 02 ‘1 WURQEIOT| *g eung
WOMdS b 001 66 ¥6 £8 L9 -- ov -- 022 ‘v 01L°2 -- o111 medepiy [t ggotady
WOMdA -- -- 00T 86 - SL - Lb - 0%9 ‘¥ 086 ‘1 85 8LL wCROEHIT| T Cggei "2g tady

000°T | 00S°0 | 0S80 | 062°0 | SZI'O | 20°0 | YE0'0 | OI0°0 | 800°0 | ¥0OO | 20070 ﬁq& (usdd) )
pozArEwE odwes jo | sIme (s
sisdreue ¥ _1ad 1) UOTIIB[[0D
0 SISJOUNIIW UT ‘9Z1S PIYEDIPUL UeY} ISUT) JUSIIdT uoTRIE0U0D uoHLIUIDUOD ey adxeyd auryy, 10

Sspoyle open| o9 areq

juawipas papuadsng

“(aqn} uoriEINWINODE [ensIA ‘A ‘pasradsip A[TedTURYOSW ‘W ‘pasIadsip A[TEdTWAYD ‘D I93eM POIIIISIP UT ‘M
fxoyem aArjeu Ur ‘N feadrs ‘g fopedid ‘d ‘uonejuedsp ‘G ‘aqm) [BARIPYIIA wIONOq ‘G :S1SA[eUE JO SPOUIORN)

penuTjucd--HYIA ‘00SID ¥WVAN YIAIY STHOTOQ
panutjuod--NISVE YIAIY SHTH0T0a



43

COLORADO RIVER MAIN STEM

086 ‘1 == - - - -- -- -- -- -- 9sT Lddd 961 - == -- -- -- 081 ‘S Terretetttt g &g
£6L 87T | 9¢ 991 414 08s ‘Tt | 69° [o18 -~ |oe 19 003 0ET | 0's 19 144 59 £1 807 ‘8 trrety ‘g ‘g-1 Amr
L9 1| e 341 108 080°LT | ¥S° |v6E i X W 0st ur |22 9% L g g1 090 ‘91 Tt 68 ‘Lg-gg ounp
214 8" | ¥2 99 out 006°6T | 88" |94 - |1z 12 68 92T | 6°1 14 [4¢ i 2 00492 ‘'91 ‘6 ‘g ‘g-1 aunp
899 T |18 001 182 01SPT | 65 | bEV -~ |ee 8¥ 8eT 91 o't 0 L 19 81 08% ‘31 T “‘ge-18 AeW
086 £g | 6 65T 762 088 ‘g ¢8° |69 =~ oy 00t 818 ¢oT | 8% 68 92 SL #1 $92°S e R
S06 1% | 88 [ 928 002 ‘6T | 84 | Ll = - -- -- 8vT | LV 08 13 9L -- oL ‘s srretorettog tady
59 1| e ott 122 00g ‘L 9g° | o1¥ - 0¥ 15 181 GET | u'¢ 8% 81 68 1" 866 ‘9 Tttt ggegg Cady
09€ ‘1 £¢ | ov %8 08¢ ovb ‘L 61°T |98 g |8 81 81¢ ot |99 Wt 8¢ 08 1" P1'e Tttt ggerr cady
0gg ‘1 0 | e Wwe 688 056‘8 81°7| 898 - |9 241 81€ eLT | 8'¢ 88T (114 06 2t 618 ‘¢ Tttt -1 tady
orL‘T vy 18 813 987 08€ ‘6 g Tfopr‘t | - o2 162 g6€ w61 | 972 118 £ ¥01 41 280°s Tttt 6g-18 IEN
0TL‘Y ¥y |18 (174 4412 066 ‘8 oty | - fs'u 922 98¢ 981 [ €8 808 12 201 41 6662 IR T 291 {
‘ST ‘eT ‘6 ‘L "TEN
058 ‘T ¥ | 6% 81¢ 98% 089°L 991|028t | -- |18 114 i1 ¥0Z | 8°L 0ze 6% j21 ¥1 €882 ' 92-8¢ ‘18-02 "9°d
028 ‘1 £y | 6% [at [¥4 0£z‘8 29°TI06T°T | -- |2 ¥E2 132 202 | £°8 918 14 211 g1 296 ‘2 TTTUUUT BI-TT Cded
084°T % | 8F 81¢ 8% 085 ‘8 29°T{081°T | - |08 812 1344 208 | 472 808 6% 313 g1 9592 TTTUTTTUUOTAT Cqed
0£8 ‘T T | 8 61¢ 98% OTT‘0T | SO°T{O0IZ‘T | BT | 0'6 ¥£2 X34 b0z | L' 444 6% 21 £1 $60°¢ 8961 * £2-22 ‘91-T
2T1-11 ‘2-1 "wer
084°T XK 8¢ 3¢ 0¥z rT | go'r|o1e‘r | - |8 661 e 00z |14 661 £ 611 44 ¥ ‘e 22-61 ‘LI-81 ‘G "o8@
068 ‘1 ¥ | op 444 9 08z‘1T | ze'rfove‘r [ -- |88 891 645 822 | 0°2 161 09 9p1 [ 50T ‘e ‘0281 91 12T AON
010°2 sg | ov 208 2.9 0¥6°0T | 10°2|08%‘T | -- o1 881 679 Wz |18 208 £ 691 3 w8LT THTttUt Qr-T CAON
0661 ¢ | 68 90 [4%:] 00T | 00°%| 0T | —- o1 724 099 €0% |18 ¥08 ) 181 31 609°2 TUUUTUUUIES1E 100
056 ‘T z'g | 8¢ £1¢ 889 08€‘0T | 26°T[0SP‘T | 6T'0[8°6 e9T 899 g1z | ¥ #61 gL 181 g1 2592 * 02-81 ‘p1-21 190
0LL‘1 1°e |88 497 219 096 ‘6 LLCT|00E‘T | - [e'8 0sT 885 G661 [ S0 [ ¥9 1121 41 [ 4 "1 ggeT ‘01-1 190
(0.52 ope are wnisau Kep 1003 uoy[
e SOUW | uon | ympp | -uoqrea [ -Sew 1sd | "9I0B)| -{w
“ozopm) (-dzospe o | ~aon_ |‘mmtoreo| swog | 04 | sed | (@ [Com| () | (D) | pog) [(00M | 00 | g | S| (w0) | (og) | Core)|
10§ pd| eoue wnp | quso - SUOJL | SMed | UOX | 8jea)( aplr | aprx avepng ejeuoq | wings | .o pog | -au wop | uoar | eorng afaeyosip | UOFIAOTI0D JO BjEQ
10 <onpuod|  —og | ;o4  fODED s® (0081 3% onpisas) -og | -IN |-onlg| -o/p -reod (-seog| e | T uealy
o !
o1proadg SSOUpIeH SPI{OS POATOSSIQ

uy afqefiesr sofdwes A[Iep JO 90UE}ONPuUOd DTJ10ads JO spIodaY

" Syjuouw Jajutm M:.n.nﬂv mhﬁv Texaaas uo anﬂon ucﬂNmmh« .vw.?nmwno unwiutw vam.n .m .M=< I, 18 .vmbhwmno UMWY Xey
2661 ‘GT ounp soqwoxoTw QI¢ ‘ATTep unWiuiw {gpeT ‘0¢ °3deg soywoadTw QQT‘Y ‘ATTEP WNWIXEW

2961 ‘0%-1T ounp wdd ygY ‘wnwiutw fpgeY ‘g1-T °3des wdd 060‘T ‘unWIXen

*€E6T ‘02-1T ounf wdd zoz ‘wnuiutw ‘0y6T ‘0z-TT 'Sny wdd gL9‘g ‘umwixey

‘€661 Joquajdeg 03 0g6T Aen
“£661 Jaqualdag 0} 6¥6T AeN

*€G6T Joquaildag 03 86T Isndny

€661 Taquiaideg 0} ZG6T 1300300 Jedk Jajem ‘uoriur xad syred uy
“€8ZT dSM UT uaall gGgT Joqualdes 03 ZGET I8q0300 Ieok Jaleam JOJ aSIeydsip JO SPI0dSY

‘gasATeue TEdTWaY)

*6¥6T ‘Tz 'AON wdd $T ‘ATTep UnWIUTW {zGeT ‘Lg ‘100 wdd gog‘99 ‘ATlep umwrxey

HvlA ‘00SIO ¥VIN ¥IATH 0QVHOT00

pPenuTIuO)~--WIALS NIVW YIAIY 0AVHOTOO

‘yeil ‘A110 o] }TES Je ADTJJO IOTIISIP
‘uoTjerodess UO ANpPISAX 9w SPITOS PIATOSSIP JI0F PalIodal SonTeA--° SHUVWIH
*TIG6T ‘91 'ady suo} yg ‘ATTep wnwiutw (TpeT ‘¥T ‘100 Su0} 000‘06L‘g ‘ATTEP UNWIXEH

1 (25-0€6T) SPEOT jualipag

: (2S~0E6T) SUOTIIBIJUIIUOCD JUBWTPOS
1 (26-6¥6T) soanjedadua) Iajem

1 (gS~IP6T) @douejonpuod O1JyIoadsg

1 (ZS-EP6T ‘SE-8T6T) SsoupIeq
:SPITOS POATOSSIQ--'2S-826T ~SANAULXI
1 SPI0DAX JUIWTPAS

:saanjetadwa) JXajep

:gosATeur TeOTWOYD--"TIAVIIVAY SAUOOTY
*Ayajewrxoxdde ‘saytw axenbs (oI’ pg--° VAUV ADYNIVHA
‘£3uno) pueIn ‘02STD JO YINOS SOTIW TT ‘JIOATY SOJIOTOQ WOJXJ WEaX}SUMOp OTTW T ‘uotjels Sutded Jy--° NOILVIOT



COLORADO RIVER BASIN

8L 082 gg | Le $99 2¥8 0£2 ‘6 sp'z|oze‘t | -- ¥l 8Ll 968 uz (% €62 08 961 ¥l 618°1 Tttt 0g-0g 1des
1284 g'¢ | 8¢ 98¢ €52 000°6 €2°2) 0b9‘T | - |66 091 66L $¥0Z | 0L 612 L SLT 3! £€0°2 . * 61-11 "3dog
0861 2°¢ | 8¢ 828 269 06S ‘6 66°T| 09%‘T [ -- |26 i 0L 00z | %9 ¥61 oL 291 o1 £€% ‘2 X ]
0.8 ‘T ¥Z|2e 9c¥ £09 0€1‘02 | 68°T|O0LT‘T | 81°0[6°6 16 GL8 BT | L 3 26 91 JA 2L’ Tttt €GBT ¢ 296l

‘18 ‘p1 ‘g-1 By

(0.82 | opex ey | wnseu | fep | 3003 | uon
Jje soym uon ~UOQIED ~Fem xad -axoe -ru

wo | |Fosom) |-dzospe o | e L amoreo|  suoy, | 00 | sod | @ |CoMl (| (10 | pog) [C00m | ) | g | SO ) | (ag) | core|

_ Hd| aoue @np | o _ suoL | swed uox | ajexy| apux apya syepng ajeuoq | wnis wnppog | -su wnjo voxy | eormg a3xeyosip UOFI0eT100 Jo areq

1901 7 |-jompuoal _og | o3l *00e0 s® .81 e ompre) | 08 | N | -oma -owo -reord (-selog gew| T rea
oproads sSseupJey SPIIOS POATOSST

44

ponunuo)--gg61 1oqualdog 0} 2g61 10qojo0 dead xojem ‘uor(r Jod sjred uy ‘ses[eue [EdTWAY)

panutiuo)--HVln ‘00SID VAN HHAI¥ 0AVdOTOD

panuyuo)~-NALS NIVH HIAIH OQVIOTOO



COLORADO RIVER MAIN STEM 45
COLORADO RIVER MAIN STEM--Continued
COLORADO RIVER NEAR CISCO, UTAH--Continued
Temperature (°F) of water, water year October 1952 to September 1953
Day | Oct. Nov. Dec. Jan. Feb. Mar. Apr. May June July Aug. Sept.
1 65 52 - 34 38 ~- -- 57 -- 70 73 --
2 62 50 -- 34 37 -- 53 56 -- 70 73 --
3 -- 50 -- -- 36 -- 55 56 - -- 76 --
4 64 49 - .- 37 - - - - - - -
5 63 .- 33 -- -- -- -- 56 58 70 -- --
6 63 50 - - - -- 55 56 -- -- - -
K 62 52 -- -- 36 -- 53 56 -- -- - 74
8 60 51 -- - 35 - 53 57 - - - 75
9 60 50 -- -- -- 37 54 56 59 -- -- --
10 59 40 -- -- 35 -- -- 56 - - - -
11 -- -- -~ 36 35 -- 54 55 -- -- -- 74
12 57 46 35 35 36 -- 52 55 -- - -- 74
13 55 45 35 -- 37 -- 53 -- - -- -- 75
14 55 42 35 - 35 -- -- 56 -- - -- 75
15 -- -- 35 34 35 38 -- -- -- -- .- 74
16 -- 43 35 35 35 -- - - - - - 5
17 - - 35 -- 36 37 -- -- - -- -- --
18 -- - 34 -- -- 36 -- -- -- -- -- --
19 56 40 34 - -~ 38 56 -- -- - - -
20 -- 43 35 -- 35 38 56 -- -- -- -- --
21 -- -- 35 - 34 38 59 -- -- - - 70
22 56 -- 36 36 -- 37 58 -- -- -- -- 71
23 55 -- - 35 34 3 -- -- 64 -- - 72
2 - -- -- - 34 38 - -- 65 - - 70
25 50 -- - -- 35 -- 58 58 70 - -- --
26 52 -- -- -- 36 38 57 -- 73 -- -- 66
27 51 -- -- - - 38 56 60 72 -- -- 65
28 49 -- -- -- -- -- 56 -- - - - 64
29 -- -- -- -- -- -- 56 -- 73 -- -- 64
30 50 -- -- -- -- - 56 -- -- -- - 64
31 48 - - - -- -- - - - 5 -- -
Aver-
age - - - .- - - —- - - - - -
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COLORADO RIVER MAIN STEM--Continued
COLORADO RIVER NEAR CISCO, UTAH--Continued

ded sediment, water year October 1952 to § 1953
October November December
Suspended sediment Suspended sediment Suspended sediment
Mean Mean Mean
Day dis- Mean Tons dis- Mean Tons dis- Mean Tons
charge | comcen- per charge | concen- per charge concen- per
(cts) tration day (cfs) tration day (cfs) tration day
(ppm) (ppm) (ppm)
3,380 2,610 [ 2,390 )
3,280 2,730 2,390 -- b250
3,100 67 562 2, 890 2,940
2, 960 j 2,890 3,380
2, 810 2,760 3,530 84 801
51 372
2,640 2,450 3,410
2,610 2,540 3,190
2,560 2,710 3,010 - b730
2,490 2,760 J 3,190 |1
2,520 42 291 3,030 ) 3,400
2,560 3,190 3,010
2, 560 3,050 3,030
2,500 [ 2,920 3,260
2, 540 3,100 3,530
2, 560 3,250 a7 404 3,530 | 84 759
2,640 3,340 3,550
2,740 3,430 3110 |
2, 830 3, 490 3,280 -- b 550
2,810 e 334 3,080 3,360
V
2,760 3,140 ~ 3,780 12 %08
2, 890 3,230 3,680
2, 690 3,260 3,430
2, 560 3,340 3,260
2, 640 3,510 3,080
2,570 |} 3, 400 | N 350 2,700
2, 620 3,010 2, 550 . b160
2, 690 2,710 2,400
2, 620 2,500 2,300
2,540 50 319 2,490 2,150
2,390 2,320 |J 2,250
2, 440 - -- - 2,450
83, 590 -- 11, 420 89, 130 -- 11, 292 94,580 -- 13, 957
January February March
2, 800 2,760 2,890
3,000 2 564 2, 690 2,980
3, 200 2,610 2,960
3,100 2,570 2,780 |f -~ b 250
3,200 2,590 2,570
35 251
3,100 -- b 600 2,760 2,740
3,200 2,740 2,800 |)
3,320 2, 640 2,810
3,410 2,610 2,960
3,530 2,500 || 3,010
3,510 2,570 | 2,760
3,340 12 666 2,470 2,990
3,170 -- b500 2,570 3,550
2,920 -- b300 2,710 15 106 3,320 58 410
3,100 2,680 3,360
40 343
3,250 2,590 3,100
2, 890 2,710 2,710
2, 620 2, 440 b 100 2,780
2, 800 2,320 b 100 2,780
2,980 - b310 2,340 ) 3,050
3,210 2, 440 3,140
2,920 2, 500 3,140
2,830 40 s1e 2,120 21 . 3,170
2,870 2,200 2,940
2, 870 2, 400 2,800
26 213
2, 870 2,500 2,590
2, 850 -- b250 2,780 | 3,050
2,660 2,870 - b 300 3,210
2,610 - - - 3,250
2,620 - -- -- 3,580 -- b 800
2,710 o= == == 4,350 = 6,000 .
93, 460 -- 12,918 71,770 - 4,848 04,120 - 16,797

b Computed from water-sediment discharge curve.
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COLORADO RIVER MAIN STEM--Continued
COLORADO RIVER NEAR CISCO, UTAH--Continued

Suspended sediment, water year October 1952 to Sep ber 1953--Continued
April May June
Suspended sediment Suspended sediment Suspended sediment
Day ‘gf:i‘ Mel:) Tons l:::f Mel;: Tons L;‘ié::‘ M::n Tons
charge concen- per charge conc‘en— per charge concen- per
(cts) tration da: (cts) tration g (cts) tration da:
(ppm) y (ppm) 2y (ppm) v
4,270 -- 8,000 7,480 180 3,640 25,700 1,210 84,000
3,950 6,450 267 4,650 26, 800 1,030 74, 500
3, 580 5,760 202 3,140 27,900 1,150 286,600
3,700 5,080 160 a2,190 28,000 1,200 290,700
3,810 |+ 311 3,170 4,390 200 2,310 27, 200 460 33,800
3,930 3,740 218 2, 200 25,700 290 220, 100
3, 660 3,740 300 3,030 23, 500 230 214,600
3, 660 3,950 320 3,410 21,000 270 a15, 300
3, 850 4, 870 370 4,870 18,600 590 29, 600
3,780 5, 850 353 5,580 19,100
L 112 1,110
3, 660 6,640 370 6,630 22,900
3, 600 6,130 350 5,790 21,600 -- | b110,000
3,550 |) 5,040 250 3,400 31,300
3,190 b1,200 4,600 180 2, 240 36,800
2,760 160 al,190 4,170 150 a1,690 38,000
2,540 110 a754 3,890 140 al,470 35,200
3,010 100 813 4,150 300 a3, 360 31,000
3,070 135 1,120 5,000 1,400 | a18,900 28,000
3,120 126 1,060 5,430 2,030 29, 800 26, 500
3,190 330 2,840 6, 240 2,400 | a4o,400 21,000
32, 133 1,;10 13, 000 6,810 2,080 38,200 23, 500
L1 1,230 630 7,790 1,970 41, 400 20, 500
3740 | 1,210 [a12)200 10, 600 1,600 | 45,800 18,700 261 14,900
5,080 | 1,300 17, 800 14, 100 1,700 64,700 17,600
6,080 | 1,120 18, 400 15, 600 2,170 91, 400 16, 600
6,200 | 1,050 17, 600 11, 600 2,260 |al07,000 15,100
6,450 | 1,220 21, 200 19,700 2,080 | 111,000 13, 300
6,620 | 1,090 19, 500 22, 500 2,010 |a122,000 11,600
7,640 | 1,210 25,000 28,100 2,400 [a182,000 10, 600
8,470 790 18,100 32, 200 3,550 |a309,000 10,000 -- b3, 000
-- = - 28, 000 2,300 [a174,000 -- -- --
126, 200 - 214,087 305, 580 -- 1,435,260 || 705,300 -- | 1,320,800
July August September
9,630 7,320 15,200 |s 323,000 3,100
9,420 9,010 26,300 |s639,000 2,920 - b6, 000
8,780 8,720 13,300 | 313,000 2,780
8, 300 8,670 13,200 {a 309,000 2,690 184 1,340
7,810 7,480 3,270 66,000 2,570 - b1,000
81 1,690
7,080 6,710 | 2,470 - b 850
6,710 5, 690 2,340 123 77
6,170 5, 200 -- | b40,000 2,270 108 650
5,610 4,800 2,200 = b700
4,830 4,000 2,120 135 M3
-- b500
4,640 3, 800 -- | b21,000 1,980 138 738
4,810 3,740 2,110 97 553
6,060 3,740 2,110 134 163
6,080 -~ |b12,000 3,470 1, 860 117,400 2,120
5,080 3,170 |) 2,110
66 360
4,780 2,940 1,930
4,680 -- b8, 000 2,990 - b5, 500 1,980
5, 850 2,780 1,950
7,030 2,740 2,010
7,330 -~ |b30,000 2,610 |/ 1,900
6,430 2,420 211 1,380 1,900
5, 360 2,320 ’ 1,870 3 313
4,830 - b1,500 2,280 1,820
4,310 2,440 1,840
4,090 2,390 |[p - b1,300 1,860
3,700 2,340 1,870
3,480 -- b 500 2,400 1,880
3,050 2,940 1,880 62 317
3,120 3,210 } -- | b13,000 1,900
3,680 3,320 1,950
5,190 -~ |s30,000 3,340 [ 2 050 18, 500 -- - -
171, 970 - 198,210 128, 980 -- [2,011,080 64,430 -- 32,140

Total discharge for year (cfs-days) 2,035, 110
Total load for year (tons) 5, )

s Computed by subdividing day.

a Computed from estimated concentration graph.

b Computed from water-sediment discharge curve,




COLORADO RIVER BASIN

48

WOMdS -- 001 66 96 16 €8 oL 8g Sy 026 ‘¥ 091 ‘¢ - 08S ‘L ud gpigr|”
WOoMdS -- 001 66 86 86 06 8L 8 14 008 ‘¥ 008 ‘62 €L 05z ‘s ‘ut e 00:01
WOmds -- - 001 66 96 L8 23 19 18 08¢ ‘¥ ob¥ ‘6 gL 028°L ‘wd 00:L
WOomds 001 66 86 £6 06 18 oL 19 54 0¥9‘y 0¥L‘T SL 026 ‘s ‘wd 001

NdS$ 001 16 4] L9 - [14 - 02 -- oLs ‘e 09T ‘T -- 00L‘se rwd ogiT
WOMdS 001 L6 28 L9 - [44 - [:14 - 00g ‘e 091 °1 -- 00L ‘s ‘wd 0g:1
WOMdS -- 001 16 68 ] 99 - 44 - 00€ ‘Y 081°t - 016 ‘¥ wd 001
WOMES 66 86 16 6 £6 88 £8 08 8L 296 68 ¥S 089°‘¢ ‘wed ggig
WOMdS -- -= 001 66 28 £6 - 69 - 022 ‘L 659 £ 060 ‘% wed 00:¢ |t ggeT ‘g Cady

00s'0 | 0520 | 210 | 2900 | Te0'0 | or00 | 800’0 | ¥00'0 | 20070 (wdd) (wdd) W)
pazAreue sidwes Jo | amie
sishpeue dsns Jo \ J od (539) HOTY531[0D
10 SIVIPWIITW Uy ‘9z1S PITEdIPUT ULy} I9UT} WIdIad uolBIuad0) uoneIUAIUO) »..Mn o a8aeydsiq aupy, e

SPOYIP N 0 193¢ ._.M aeq

Juaurpas papuadsng

(pasaadsip Afjeoueyoem ‘) ‘pasiadsip A[[edtwmayd ‘D {IayeA PATNSIP UI ‘M
fIoyeM oAljRU UT ‘N ‘3aars ‘g ‘epedid ‘d ‘uopejuedsp ‘0 ‘eqn) [eMBIPYIIAM w00 ‘d :SISATEU® Jo SPOYRN)

£66T Iaquajdag 0) ZGBT A3q0JI0 Iesk I3jem Joj JUSWIPas papuadsns Jo sasfjeue IZIS-3TONMIEd

penuTIuoD--Hyll ‘00SIO VAN YIAIY OAVHOTOD

panutluod-~WILS NIVH YHAI¥ OQVI0T00



49

COLORADO RIVER BASIN

¢ | osl e ST e | votr $02 00zt | 29° | vev - |8 |& S'6 £12 961 [y 86 sz |99 S0° o1 | 668 Tt IE-[E e
S | 28 6vL LY ¥e | 201 292 968 69" | 905 st fe e 0'6 128 S61 $°1 29 s3 |v9 %0 | L6 | 959 TN
s | 08} sy $°1 1 | e 82 S6L oL | €tg - e |2 28 %22 802 £°1 86 62 |99 ¥0" o1 | v T OI-1 ‘TeW
ot| 82} wiL (2 62 | 631 00¢ £68 | wes 2t | e o 0’8 622 802 81 Ls 82 (7L 20" o1 | 685 ‘qed
s | 62 9w ¥T og | 031 983 [:i2) 89" | 108 60" | ¢ Jr° $'8 1t 202 81 99 12 |OL 20° | %6 TrrttUUIgeTr Cwef
or| g-u| sr8 S'1 6% | 181 o1g 599 gL | 2ss A $°6 982 922 0z | 09 6z |6L 20" 3T | 9% ** gG6T ‘OT-T ‘uer
S | 6°L wLL ST 6z | ogt 108 109 gL | tes - | e 6°L 128 022 e | 8 62 (gL €0° ot | ers Tttt rg-1g 0ed
s | e-2] osL S°T o¢ | gar 80¢ E1L s | 9gs go° | 9 |g° 2°8 £22 144 2% | o9 62 |9L €0° 1| g6y 10211 "28@
¥ | 6L o¥8 't |82 |ust oLe 169 68" | es9 - |y e moojsLe »L8 2z | 89 8¢ |88 £0° o1 | g6 TtT -1 ‘ve@
¥ | 6°L] o080t | 0T g6 | 801 8¢ 89 00°1T | 8L - e |z g1 |eze 92 [ 68 6¢ |06 0" 21 | €62 TTTTTT0g-T8 "AON
s |82 1L 9T 2 | ¥ 168 629 gL | wes it |8 (g S'6 34 £22 02 ¥9 82 |eL s0° sT | Ty Tttt 0g-TT AON
¢ | 08| og8 81 ¥e | 81 313 0L0°‘t | g8 | go09 - e e o |pe 413 0z | L e [ve s0° 1| 259 Tttt QT-T AON
e | 82 8L 9°T ge | a1t 913 526 oL | ets - |z |e 68 222 661 0z | 29 Lz (99 60" 11 | 899 Tt 1E-1Z 190
v | 8L 6zt L1 ¥e | 801 292 698 L9 | 16w o gt |e° 9'8 Le 881 02 29 9z |29 0 |z6 | 8p9 TTUTT0g-TT 190
v | 9L a0 g1 ze | 66 513 08 19°0 [ 0S% -~ | goleo |08 261 91 0z | ¥¢ %2 |8¢ o0 {06 | 1L ** gge1 ‘01-1 190

(0,52 onjex ae wmnysau Lep 3001 uory

e SOUW | wop | gmyp | -uoquaes | -Bews aed | -90®| -pu 0 (3W)

-oao1u1) |-drospe] - cummto zd | sed | (@) | (CoN) (D) | (10) v ("00H) | (1) (€d) | (o (850)
20 | pal eoue umgp swomo UON i suoy, | sjeq | uox | ejeny| eprx | epra onswm_wm eyeuoq | wmis L.ﬂﬂvom ‘w“_“m ump MS,.M M%_m_mm adreyosyp | UORDSNIOD jo oreq
-100 -jonpuoo| - ‘0oeD st -og | -IN | -onld| -omyd -xedid |-sejod -1e0 ueap

P 08 | -a0g ssoupavy (0,081 3% anpysas) -fen

1102dg oup SPITOS PIA[OSSIA

€561 taquiaideg 0 gG6T 18q010 teak Jojem ‘uorrrur Jod s)red u ‘sasAreve feorAy)
‘€821 dSM UT U9AT3 goeT Joquajdag 03 gGET 19903100 Jeak xajea Joj 88XeyosIp Jo SpIoosy "Yeln ‘AITD OYeq 3Tes 3B 90TFJO IOTXISTP

Ut a1qelteae

Suranp sdep

soTdues £1Tep jo aouelonpuod dyJioads Jo spxodsy
*€G6T ur sAep Auem uo SuU0} @
"IG6T ‘1g-Gz "1des wdd ¢ ‘ATvep

Auem uo jutod Burzealy ‘poAIaIsSqO WNUTUIW ¢ SYjuow

"gZ ounp soywoxotw Le7 ‘ATTep unmyuim Qg °‘AON SOYWOIOTW (ZZT ‘ATTep unmrxey
'0€-1¢ aunp Eaam: ‘unutuim {0g-Tg ‘AoN wdd ggg ‘wmmyxen

‘0g-1g ounp udd ggy ‘unumyutw (Qg-1Z "AoN wdd ggy ‘umumyxey

*sfep Auem vo suo} ¢ ‘Aryep Wnuruiw (LT UL SUOY 006°‘SE ‘ATTEP UNWIXEN

‘uoT}exodesd WO aNPISAX Ik SPITOS POATOSSTP X0F pajrodal SenyeA--* SYMVATH

‘ATTep unumIutw {ZGEY ‘GT ATne SuUO) 006°3E ‘ATTep uwnuyxey

wnututw ‘gGeT ‘6T "ady wdd opo‘T ‘ATrep uwnmyxey

Jouums Buranp sfep [BI8A9S UO J, G) ‘POAISSQO UMWIXEH
‘ge6T ‘gz ounp soywootw Leg ‘ATTep wnuruiw {ggeT
*gS6T ‘02-1T aump
‘€G6T ‘0€-Tg ounp wdd 6GT ‘wnuyuyw {ZGT ‘0g-1g "AON wdd ggl

R

*AON SOYWOJOTIW (ZZ‘T ‘ATTep ummixey
91T ‘unuwruim :ZGGT ‘0€-Tg ‘AON udd ¢gg ‘umuyxep

:SpeOT JulWIpas
:SUOT}EXIUBOUOD JUSUTPOS

"SYuouW IX9JUTA

:gseamjexadua) Iajep
:80uejonpuod orFroadg
:sSaupael

:SPTTOS PAATOSSIQ--°£S-TS6T ‘ SANTULXT
:Speol jusuipasg

*poutmIajep jou ‘ATrep wnmyiuim {9y ounp wdd 088 ‘ATTep unwmyxey
*'L%-Gg °"oeq juvod Burzesly ‘peatesqo unuiuiw ig ‘T "8ny ‘9z ‘6T ‘I AIne J.GL ‘posrssqo umuyxey

:SUOTJBIJUSDOUOD JUSWTPag

:somjexedma) Xajep
:@0ue}onpuod orjroadg
i ssaupxey

:SPITOS PAATOSSTQ--£5-3S6T ‘SAWTUIXT

€661 Ioquerdag 03 TGET AeW
‘€661 toquejdes 031 TGET Ay

€661 xaquajdeg 03 IGET AeW

NISVE YIATY NITUD

*OXM “UAATY NATYD UVAN WHAIN NATYD

:SPI0DAX JUSWIPAS

:soanjeraodwo) JIajep

:s9sATeue TedYWaYD-- " TIAVIIVAV SAUOOTU

rArejemyxoxdde ‘seTrm aXenbs (00 ‘QT--‘ VANV TOVNIVHA

- ITOAX3S3Y a3xon
3utwerd posodoad jo auil Jojes-ydyy woxy wesxjsdn SaTTW p pue ‘AIjUN0) Xa)em}aamg ‘ISATY UIBXD JO UMD} JO }SBIYINOS ofTm T ‘Noox) X9331d
WOJJ WeaJljsusmop SITW B JO Iajxenb e ST yorya ‘uoriejs Jurded woxy weaxisdn oTTm [ Inoqe ‘AemydTy pOOAUTT-ISATY UsaxD U0 @8pTXq IV--° NOILVOOT



COLORADO RIVER BASIN

50

*SJUAN}IISUOD PIUTULISIAP JO WING B

-=] =" £8¥% 01 92 L8 61 0Lzt £p 0| €If - 9'0]¢€0 LA o1t 91 L't 18 81 [ 8% €00 | L6 1061 aBerase pajysSram
g 6'Y 80L LT 14 86 124 289 $9° L == G g 08 112 0871 §°1 09 €T | LS -= v's aes ) *ydag
9 64 S%9 9°1 43 26 E144 yeL [ 844 80" | 9° (g’ ¢'8 681 <91 61 i €2 | €9 0" 18 1€9 ydag
9 | 874 999 €1 1€ 9L $02 08L 05" $9¢€ b v [ 0'L 281 9s1 g1 144 0z | 6% 0" LL 08 ‘ydag
S L'y 00§ 1 (14 8¢ 981 £86 [ 81¢ il 12 1" 0°9 121 98T 71 98 81 | S¥ 30° PL SHIY Sny
6 L'y 9gy 0°1 Lz oy 91 /2881 9¢° 99¢ Ww | v € s 88 est €1 8¢ €T | TP ¥0° L] 986 ‘T ‘gny
8 | 8°4 8% [ L | S8 Ly 08L‘T | 88" | 9Lg - 9° | € §°G 8 991 €1 [ o1 | 2% ¥0° 11| $O¥‘C Sny
GT] T1°8] T16¢ 8’ 9% 62 et o1% ‘1 €’ 1844 == € € §'y ¥L vt €1 114 ¥1 | 6¢ €0° t'8 TLe Tt o18-1g AoL
01| 6°4 99¢ L 14 14 8b1 ove ‘e 1€° 14 80" | §° € (444 69 18T vl 14 €T | 8¢ 20" 66 209‘¢ **0g-11 £Inf
01{ 9°4 GOt g (18 (44 et 002 ‘g 6T " ¥81 - 9’ € [ x4 9% 181 vl ¥1 1T {%¢e 10° 98 a4 cretereer-T Ang
0z| S'4 892 ¥ ST (43 811 009°‘¢ (48 8ST - 9’ g 81 e 821 120 01 L8 |18 20" g8 96€ ‘8 ' 08-Tg aump
81| 8°4 662 1 St 14 Ger 022 ‘S 9¢ " 681 - L hid 8¢ ji4 ¥el 81 17 11 | 9¢ 0" 11| ozz‘or °* 0g-G1 dung
81| 8°4 6E% L 0z 8¢ 981 002 ‘¢ L8 1Lee -- 0T |-~ 0y 9L 181 [5x4 (44 L | Ly - eT| Suey Tttt pT-IT aumg
81| 8°4 LES 0'1 4 29 f444 0£L‘e I} 14 e 6’ [ 09 81T 61 [ 13 0% | 95 20" 01| 926°‘C ©TT 01~ aung
o1 8°4 LG9 £'1 62 <8 862 08¢ ‘T [ 14 - 8" € S8 <91 112 0°2 8y ve | 9 0" 8°6 081°‘T TTU1e-1g Ael
oT| 8'M LE9 £ 62 8L 8%¢ opT‘Y i (144 == 8" [ ¢'8 961 L0e 0z 14 %% | €9 £€0° c'8 100 ‘T ‘02~ 1T Ae
0T| 9°Y %8S 01 ¥z | 99 0be LT | 16 | 8L -- Lo 0L 1 434 9°¢ 9 2% | 09 ¥0° o1 | €3%°T F0T-T Aell
oT{ 8°L 909 1 -1 8L 6%2 088 ‘T Ps* 8¢ - 9° i 8°'9 524 802 v'e (1 €¢ |29 - 86 geL'r ‘*0g-18 “ady
01| 6°4 9L9 e°1 8% | 08 992 0L‘T | 19" | 9%F wo ¢ |¢° 0°g pLI ¢4 2T 8y 92 [¥9 90" L'g 888 Tttt og-Tr tady
o1} 8'4 gL9 €1 62 201 29¢ ({284 19°0) 8% == v'ofeo 8’8 g8t 961 v'e 0g e |[¥9 90°0 o1 | 9%2°1 ' 8661 ‘O1-1 ‘2dv
umom%._nﬁ otyex e wnisau Lep SW«« «Sm.
uoyy -uoqes | -Sewr Jod | 3% iy

0 -o101w) (-drospe nu“_mv ﬂ”ﬂuoz ‘omporen| suoy | Jod Jad (@ | (oN)| (@ | (1) (*os) (*0oH) | (M (eN) an_ﬁ (e2) (21) | corg) (s39)

Hd| aoue wp | quen suo], | syeq | uox | ayex}| epyr | opia oterng afeuoq | wnis umppog| -eu wap | e a1 | earng ofxeyosip UOF)I3NI02 JO 83eq

=100, -3onpuos|  -og | 1ia f0oe) sE R—— -og | <IN {-onid| -omud -reorq |-sejod _zen | T2 ueay
onroads 4] soauprey (4,087 7€ anpisas)
SPITOS paAlossIa

panunuo)--gge1 1aquajdag 0} gger I2Q0100 Jeak Jajem ‘uorirwr Jad syred uy ‘sasd[eue [edfWLYD

penuyjuod--‘OXM ‘HFAIH NATED UVIN WIAIY NITUD

ponuTiuo)--NISVE YIAIY NITED



GREEN RIVER BASIN

51
GREEN RIVER BASIN--Continued
GREEN RIVER NEAR GREEN RIVER, WYO.--Continued
Temperature (°F) of water, water year Qctober 1952 to September 1953

Day | Oct. Nov. Dec. Jan, Feb. Mar. Apr. May June July Aug. Sept.

1 53 45 33 33 34 34 43 48 49 63 75 62

2 60 36 33 33 34 34 42 44 57 63 67 83

3 - 38 33 33 34 34 41 43 57 68 68 63

4 -- 39 33 33 34 35 44 48 56 63 69 63

5 58 45 33 34 34 35 39 52 59 70 70 63

6 58 37 33 35 35 35 44 55 59 70 3 64

7 46 39 33 33 35 35 45 55 55 72 74 63

8 45 35 33 34 34 35 -- 57 ~- 72 75 66

] 47 34 -- 35 35 35 42 59 56 72 68 68
10 48 37 33 35 33 35 38 45 60 72 70 69
11 48 35 33 36 33 35 39 45 55 70 70 70
12 54 35 33 33 34 35 40 45 65 70 73 69
13 55 35 33 35 33 -- 35 50 67 74 72 --
14 46 35 34 33 -- 35 36 53 66 75 1 69
15 42 34 34 33 33 35 45 50 70 74 69 65
16 42 34 -- 33 33 35 48 52 68 71 71 65
17 43 33 34 34 34 35 40 57 68 73 72 85
18 46 35 33 34 33 35 47 57 67 74 72 65
19 45 33 33 34 33 35 48 55 66 75 68 62
20 - 33 35 34 33 35 49 54 67 67 72 55
21 -- 33 35 33 33 34 57 54 65 64 65 62
22 - 34 34 33 33 37 59 52 65 70 68 2
23 -- 33 33 34 33 39 58 53 65 65 71 60
24 49 34 33 35 33 45 56 55 65 71 70 62
25 48 33 32 35 33 45 56 57 63 74 70 59
26 47 33 32 34 34 42 57 52 64 75 69 60
27 47 33 32 34 34 45 55 63 64 70 68 59
28 46 33 33 34 34 46 56 61 62 70 67 55
29 46 34 33 35 -- 43 53 62 67 73 67 59
30 46 33 33 34 -- 45 52 55 66 73 67 58
31 45 -- 34 34 -- 41 -- 56 -- 74 67 --

Aver-

age 48 35 33 34 34 37 47 53 63 71 70 63
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GREEN RIVER BASIN--Continued
GREEN RIVER NEAR GREEN RIVER, WYO.--Continued

Suspended sediment, water year October 1952 to September 1953
October November December
Suspended sediment Suspended sediment Suspended sediment
Mean Moan Mean Mean Mean Mean
Day dis- concen- Tons dis- concen- Tons dis- concen- Tons
charge | o tion per charge tration per charge tration per
©s) | (opm) | v =) | (opm) day ) | (opm) day
760 B 16 688 350 |
738 700 370
712 13 25 700 370
712 676 370
712 652 390 18 19
14 27 20 35
712 664 400
700 688 420
700 10 19 664 410
688 620 420 - e20
676 522 420
664 500 430 15 20
664 8 14 540 440
640 540 460
630 570 |r 16 24 470 }
630 580 490
620 580 510
630 L 420 41 46 520
852 J 6 0 330 39 a35 540 14 19
664 330 - 230 540
688 320 - e25 530
688 -- e13 320 - €20 500
688 320 - el8 480
688 310 - el6 460 %
676 } 5 ° 300 |) 430
676 284 410
664 288 . 15 390
664 256 380 13 14
664 || . o 260 380
652 280 380
652 310 |J 390
640 - - - 410
20, 942 - 450 14,212 -- 789 13,460 - 554
January February March
420 600 590
420 620 570
430 630 550
420 630 540
410 630 540
29 34 t1s 21 31 48
480 620 540
440 620 550
160 610 580
480 590 620
500 28 38 530 | 660 |
520 ) 540 } 690 |
530 550 700
530 560 690
520 580 700
190 15 2 590 640
11 7 r 29 51
480 600 660
500 L 590 640
530 580 590
540 570 620
550 560 630 |
560 560 ) 610
570 570 610
580 580 650
590 s 0 590 700
600 600 11 ) 806
600 600 806 % 70
600 600 918
600 800 1,030
590 -] 1,140
580 - - -- 1, 280
580 - o o- 1,340
16,100 -- 617 16, 500 - 516 22, 190 - 1,760
e Estimated

a Computed from estimated concentration graph.
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GREEN RIVER BASIN--Continued
GREEN RIVER NEAR GREEN RIVER, WYO.--Continued

Suspended sediment, water year October 1952 to September 1953--Continned
April May June
Suspended sediment Suspended sediment Suspended sediment
Mean W Mean ™ Mean Mean
Day dis- ean Tons dis- ean Tons dis- Tons
charge concen- per charge concen- per charge concen- per
(cfs) tration da: (cis) tration da (cfs) tration da
(ppm) ¥ (ppm) v (ppm) v
1,370 2,030 2,110
1,340 1,800 2,000
1,290 1,530 2,150
1,260 1,310 2,530
1,280 1,200 2,710
4 46 155 39 152 96 758
1,240 1,150 2,870
1,230 1,180 3, 660
1,210 1,290 3,790
1,140 1,480 3,760
1,100 1,460 3,680
1,000 \ 1,390 3,300 170 b1,510
918 1,290 3, 500 170 b1,610
878 1,100 4, 660 210 b2,080
854 974 8,040 380 b6, 200
830 L 890 7,320 660 b13, 000
15 36 16 43
818 854 8,780 880 b20, 800
806 866 10, 300 860 b23, 900
854 842 11, 400 870 b20, 600
960 854 11, 800 465 b14,800
960 || 946 11,700 365 b1l,500
974 1,000 11,700 320 10, 100
1,060 48 153 1,140 11,700 283 8,940
1,230 J 1,210 11,000 271 8,050
1,660 1,230 9,510 240 6,160
2,130 1,210 8,170 201 4,430
2,110 1,240 12 b 7,618 199 4,090
1,940 |p 129 722 1,200 7,160 207 4,000
2,000 1,080 6,440 150 2,610
2,180 1,020 5,850 125 1,910
2,070 1,120 5,020 124 1,680
-- -- -- 1, 640 . = --
38, 692 -~ 8,854 37,526 == 2,379 192, 020 -- 175,550
July Augus r
4,580 2,150 40 232 890 [}
4,390 2,460 357 2,370 878
4,440 2,530 280 1,910 854
4,680 2,900 500 3,930 818
4,740 2,760 258 1,920 806
( 101 1,210 L 7 15
4,660 2,550 806
4,440 2,400 782
4,200 2,220 750
4,050 2,070 740
4,020 J 2,000 720 J
N 32 171
4,050 1,900 720
4,020 1,780 710
3,840 1,680 670
3,660 1,620 643
3,480 1,550 J 625
80 18 9 15
3,480 1,510 807
3,810 1,480 598
3,420 1,480 589
3,230 1,440 573
3,030 | 1,420 573 J
L r 23 86 [
2,780 1,390 573
2,620 1,360 573
2,460 1,310 552
2,260 1,230 545
2,110 1,180 531
8 12
1,980 8 457 1,140 517
1,900 1,080 517
1,860 1,040 517
1,900 1,000 12 3 517
2,030 946 504 |
1,980 918 B == ==
104,100 -~ 24,907 52,494 |- -- 13,130 19, 698 -- 420
Total discharge for year (cis-days) ... 547,934
Total load for year (tons) ........... 221,926

b Computed from concentration graph based on one size sample and a composite concentration,

464180 O -58 -5
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GREEN RIVER BASIN-~Continued
BLACKS FORK NEAR GREEN RIVER, WYO.--Continued
Temperature (°F) of water, water year October 1952 to September 1953

Day | Oct. Nov. Dec. Jan. Feb, Mar. Apr. May June July Aug. Sept.

1 54 40 32 -- -~ -- 38 40 55 63 85 56
2 54 -- 31 32 33 33 38 40 54 64 -- 56
3 53 36 32 32 33 32 38 -- 53 65 83 51
4 51 32 32 -- 33 33 38 47 54 -- 64 51

5 - 35 32 33 32 32 -- 50 55 -- 64 52
6 48 37 32 32 33 33 35 52 53 60 85 --
17 a7 32 -- 32 38 33 35 52 -- 80 86 -
8 57 32 -- 32 -- - 35 45 55 85 82 55
9 51 -- 32 32 -~ 33 34 417 57 88 -- 54
10 49 32 32 32 33 33 38 -- 59 87 64 55
un 47 -- 32 .- 32 33 34 44 83 68 81 55
12 -- 32 32 33 32 33 - 42 85 -- 84 57
13 47 34 32 32 32 33 35 43 84 70 64 --
4 41 32 -- 33 32 33 32 49 - 7 85 58
15 40 32 32 32 -- -- 33 49 60 70 64 59
16 41 -- 32 32 32 33 38 51 83 89 -- 57
17 43 33 32 32 33 33 38 -- 83 80 83 54
18 43 32 32 -- 32 33 40 49 63 68 83 52
19 - 32 32 34 32 32 -- 52 60 -~ 84 52
20 44 33 32 33 -- 32 49 53 81 (1] 85 --
21 44 -— -- 32 32 32 45 53 - 83 85 49
22 44 32 32 32 -- -- 50 49 61 65 80 55
23 42 -- 32 33 -- 32 52 ° 49 83 66 -- 51
24 43 31 32 32 32 32 47 -- 80 65 64 50
25 42 32 -- -- 32 34 50 49 57 66 84 48
26 -- 32 32 33 33 35 -- 49 80 -- | Tes | 47
27 41 -- 32 32 33 35 51 50 58 65 83 --
28 41 32 -- 33 33 38 49 57 -- 87 83 48
29 43 32 32 33 - -- 40 52 83 87 62 50
30 42 -- 32 -- -- 38 45 - 84 87 61 50
31 42 - 33 32 -- 37 - -- -- 87 -- -

Aver-

age 46 - -- 32 -- 33 41 49 59 66 84 53
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GREEN RIVER BASIN--Continued

HENRYS FORK AT LINWOOD, UTAH--Continued
‘Temperature (°F) of water, water year October 1952 to September 1953

Day | Oct, Nov, Dec. Jan, Feb. Mar, Apr, May June July Aug, Sept.
1 49 41 34 33 33 34 38 42 53 60 83 54
2 48 39 33 32 33 33 36 39 53 80 82 57
3 48 32 33 32 34 33 36 40 50 59 59 50
4 48 32 33 32 34 34 41 43 50 59 58 51
5 48 33 32 33 33 35 38 44 54 81 59 51
(] 46 33 33 -- 33 34 39 46 49 80 59 54
7 44 32 33 33 32 34 38 48 54 59 80 54
8 45 32 32 33 35 34 34 48 52 80 81 54
9 44 32 32 32 33 34 3 48 51 60 80 53

10 46 32 34 32 33 33 33 40 55 64 58 51
11 48 32 33 33 33 34 34 42 57 61 55 52
12 48 33 34 33 34 33 36 42 -- 63 56 54
13 45 32 33 33 33 33 34 42 61 65 54 63
14 43 34 33 34 33 33 39 45 59 64 59 54
15 39 35 32 34 -- 33 36 46 58 64 59 55
16 41 32 33 32 33 34 41 50 58 62 59 52
17 42 33 32 32 33 34 44 50 80 62 58 53
18 42 -- 33 34 34 34 38 51 59 62 58 49
19 43 32 33 35 33 35 38 50 59 80 55 51
20 42 32 33 34 33 37 42 48 56 60 55 53
21 42 33 35 33 33 34 46 48 56 58 58 49
22 41 32 33 34 33 34 48 47 58 58 58 50
23 40 32 33 35 33 34 50 49 58 55 54 50
24 41 32 34 33 33 35 47 50 57 54 58 48
25 41 32 32 33 33 40 45 49 52 59 59 48
26 41 32 33 33 34 40 47 55 54 85 80 48
27 39 32 33 33 34 40 49 54 55 61 56 48
28 39 33 33 33 34 41 48 56 68 62 55 49
29 39 33 32 34 -- 40 42 50 56 62 56 46
30 39 32 33 34 - 4] 42 47 59 62 57 48
31 30 -- 32 34 -- 38 -- 51 .- 82 55 --
Aver-
age 43 33 33 33 33 35 40 4 55 61 58 51
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GREEN RIVER BASIN--Continued

YAMPA RIVER NEAR MAYBELL, COLO.--Continued

T emperature (°F) of water, water year October 1952 to September 1953

63

Day | Oct. Nov. Dec. Jan, Feb. Mar, Apr, May June July Aug, Sept.
1 65 48 34 33 34 34 44 48 55 64 72 -
2 65 48, 34 33 34 34 44 44 55 65 72 4
3 65 45 34 33 34 33 44 46 55 68 72 4
4 65 -- 34 33 34 33 42 46 55 70 72 74
5 65 - 34 33 34 33 46 52 56 70 1 4
6 - - 34 33 34 33 44 55 55 70 ki3 ki
K 63 42 34 33 34 34 44 56 53 7% 76 76
8 67 44 34 33 34 34 42 56 55 3 72 5
9 62 40 33 33 33 34 43 54 56 73 72 76
10 62 38 33 33 33 34 42 48 60 73 70 76
11 62 38 33 34 33 34 40 48 58 % 74 %
12 62 40 33 35 33 34 40 48 60 % 75 76
13 62 38 34 38 32 34 40 48 62 % 76 K
14 60 38 34 34 33 34 40 48 62 % 73 75
15 60 38 34 33 33 34 42 48 62 - 3 7%
18 56 36 34 34 33 34 49 50 62 i) 75 75
17 54 32 34 34 34 34 47 50 62 70 % 7%
18 62 36 34 36 34 34 49 52 63 4 % 5
19 62 35 34 34 33 34 50 53 62 8 75 6
20 60 35 34 36 33 34 54 53 63 8 % 76
21 60 38 34 34 32 33 56 54 62 76 71 75
22 60 34 33 34 33 34 58 53 83 6 3 76
23 60 34 33 34 33 36 58 53 63 % % 72
24 60 34 33 34 34 38 52 53 63 75 % 68
25 60 34 33 34 33 - 54 54 63 % % 66
26 60 34 33 34 34 38 54 55 64 % 3 64
27 58 33 33 34 33 38 54 55 56 ki 75 64
28 60 33 33 34 34 42 52 55 60 ki 73 56
29 60 34 33 34 -- 45 53 54 63 m K] 81
30 54 34 33 34 -- 42 52 54 65 72 5 60
31 52 -~ 33 34 ~-- 44 -- -- -- 4 %5 --
Aver-
age 61 38 34 34 33 36 48 51 60 74 74 72
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GREEN RIVER BASIN--Continued
YAMPA RIVER NEAR MAYBELL, COLO.--Continued
Suspended sediment, water year October 1952 to September 1953

October ~November December
Suspended sediment Suspended sediment Suspended sediment
Mean Moan Mean Mean Mean Mean
Day ::S- concen- Tons dis- concen- Tons dis- concen- Tons
¢ (c;‘sg)e tration per c?;lse tration per c:‘n;!sge tration per
(ppm) day (ppm) day (ppm) day
165 196 240
168 199 270
168 202 260
170 208 15 8 240
170 21 10 216 230 13 9
170 216 250
168 208 240
168 |) 205 250
168 212 230 W
168 219 220
15 8
168 222 250
168 208 240
172 18 8 187 240 |[ 14 o
175 199 230
178 233 220
181 K 240 (¢ 32 20 230
184 254 240
187 240 240
199 250 Y 240
208 250 240
25 14 10 8
212 250 240
216 170 | 22 12 230
222 168 220
222 k 200 200
226 180 |J 170
219 160 160
218 150 150
219 u 8 180 16 8 160 u 5
216 200 170
205 220 180
202 |J p 200 |J
5,878 = EI) 8,242 = 336 8, 880 - 243
January February March
220 240 300 197 160
230 260 280 137 104
230 250 270
240 250 10 . 250
240 1 K 250 270 3 7
250 250 280
250 }) 240 290 109 85
250 230 ﬁ 300 138 112
240 210 300 155 126
240 200 300 148 120
L 10 7 7 4
240 190 310 112 94
240 200 300 130 105
240 |} 200 200 80 63
240 200 280 142 107
220 220 270 |)
200 8 5 230 300
200 220 320
220 240 7 4 340 55 51
250 220 360
240 190 385
250 170 425
240 | 8 5 170 405
240 190 436 .} 50 5
240 200 365 54 53
240 || 200 T 4 370 50 a50
250 220 425
240 240 528
230 8 4 270 140 102 635 3 6
250 -— - - 7g
260 - - - 1,38§ 119 el
7,360 - 175 8,150 -- 231 12,418 - 2,664

a Computed from estimated concentration graph.
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GREEN RIVER BASIN--Continued
YAMPA RIVER NEAR MAYBELL, COLO.--Continued
Suspended sediment, water year October 1952 to September 1853--Continued

April May June
Suspended sediment Suspended sediment Suspended sediment
Day Mean Mean Mean Mean Mean Mean
dis- | concen Tons dis- Tons dis- Tons
charge - charge concen- charge concen-
(cts) tration g' ( cts% tration g:' (cts) tration xt
(ppm) y (ppm) ol (ppm) ol
1,060() 2,730) 7,590 259 5,310
929 2,240 7,830 240 5,140
887 1,820 7,780 197 4,140
824 84 203 1,600 L 80 378 7,470 169 3,410
859 1,380 7,160 158 3,050
824 i 1,280 6,920 155 2,900
915 1,260 6,300 160 2,760
901 1,690 6,000 162 2,620
782 2,320 5,380 163 2,370
698 2,770 5,940 118 1,880
e 67 127 103 604
842 2,640 6,940 153 2,870
594 2,160 7,710 230 4,790
552 1,880 8,170 218 4,810
516 1,750 9,030 291/ 7,000
522 T 1,710 i 9,680 194 5,070
546 1,790|f 8 278 8,960 110 2,660
510 2,060 7,420 108 2,160
558] ¢ 22 35 2,360 151 962 6,710 118 2,160
621 2,620 189 1,340 6,860 140) 2,590
842 2,890 231 1,800 6,820 118 2,200
684 4,080 1,080 | s18,400 5,080
1,080 5,250 1,630 23,100 5,030
1,630 } 158 567 5,350 ‘70| 11,100 4,580 112 1,440
1,980 1,050 5,610 5,330 390 5,610 4,270
2,240 494| 2,900 5,210 313 4,400 3,880
2,360 221] 1,450 5,880 500 8,070 3,330
2,460 266 1,770 6,730 543 8,870 2,720
2,850 236 1,820 7,200 516 10,000 2,48 110f 758
3,450 285 2,650 8,600 648 15,100 2, 240
3,420 362 3,340 9,130 550 13,600 1,980
- -- - 7,900 330 | a7,000 -- - -
Total. 36,536 - 23,243 111,660 - 133, 051 183,470 - 80,089
July August September
L..... 1,800 516 400 687 198
... 1,780 740 450 898 188
| TN 1,570 858 1581 350 167
4..0an 1,410 23 84 998 168 453 138
... 1,230 901 107 260 132[¢ 50 20
1,080 663 125
1,010 834 122
901 458 128
817 415{p &7 3 118
47 390 116
726 8 ™ 385 108 83 23
901 395 100
1,200 405 93
894 375 23
47 21 42 335(p 22 21 93
733 312 21
740 312 89
1,010 325 83
8941 43 95 325 75
817 298 66 54 7o|[ 5 12
726 272 75|
698 252 79
652 226 66 41 79|
480 205 79
425 81 106 208 79
380 208 ki 26 5
376 202 68
335 188 % 13 67
335 38 35 191 66
355 198 72
442 159 190 1 == = g
26,110 --| 2,682 12,285 - 3,513 3,004 -1 445
Total discharge for year (cfs-days). . .. 418,053
Total load for year (tons). ... cevevesnenrannas . 247,888

s Computed by subdividing day.
a Computed from estimated concentration graph.
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LITTLE SNAKE RIVER NEAR LILY, COLO.--Continued

GREEN RIVER BASIN

GREEN RIVER BASIN--Continued

Temperature (°F) of water, water year October 1952 to September 1958

69

Day | Oct. Nov Dec. Jan, Feb, Mar, Apr. May June July Aug, Sept.
1 44 39 -- 31 33 32 41 45 54 64 65 53
2 43 37 -- 32 32 32 40 43 55 62 65 57
3 43 31 31 31 31 32 40 40 54 82 63 54
4 44 3 31 32 32 32 41 43 65 60 63 50
5 43 31 31 32 32 34 42 44 56 83 59 50
8 40 31 31 32 32 33 45 49 51 60 62 50
7 38 31 31 32 32 33 43 53 51 61 60 50
8 38 31 31 32 32 33 40 49 52 63 64 57
9 36 31 31 32 32 35 40 48 53 65 65 54

10 36 31 31 -- 32 35 41 45 56 65 62 59
11 42 31 31 -- 32 36 37 44 59 87 58 57
12 41 31 31 -- 32 35 40 45 63 63 56 55
13 40 31 -- -- 32 35 39 45 -- 65 83 -
14 39 31 32 -- 32 36 45 48 -- 66 56 63
15 31 32 32 -- 32 35 40 49 63 66 80 55
16 36 31 32 32 32 41 43 53 59 69 60 55
17 35 31 31 32 32 44 40 54 60 64 60 55
18 36 31 31 32 32 35 39 54 63 63 56 56
19 38 31 31 32 32 37 -- 52 62 60 58 56
20 41 31 31 32 32 34 48 51 60 62 59 48
21 37 31 32 32 32 33 54 53 58 59 60 52
22 37 31 31 32 32 34 56 48 62 62 80 52
23 35 31 31 32 32 41 66 49 63 59 60 48
24 35 31 31 32 32 42 56 50 68 60 60 53
25 35 31 31 32 32 47 54 50 57 66 60 45
26 35 31 32 33 32 44 60 54 60 67 80 47
27 34 31 31 33 32 48 53 55 60 64 59 49
28 33 31 31 33 32 48 54 57 80 67 61 50
29 32 31 31 32 -- 417 52 54 59 66 57 46
30 35 31 31 32 -- 42 47 50 63 66 56 45
31 34 -~ 32 32 -- 42 -- 54 -- 85 53 --
Aver-
age 38 32 31 32 32 38 46 49 58 64 80 52

464180 O -58 -6



70 ' COLORADO RIVER BASIN

GREEN RIVER BASIN--Continued
GREEN RIVER NEAR JENSEN, UTAH

LOCATION.--A; gaging station, 1 mile below Cub Creek, 64 miles northeast of
Jensen, Uintah County, and 12 miles upstream from Brush Creek.
RECORDS AVAILABLE.--Water temperatures: October 1952 to September 1953.
Sediment records: May 1948 to September 1953.
EXTREMES, 1952-53.--Water temperatures: Maximum observed, 78°F July 14;
minimum observed, freezing point Dec. 1, 15, Jan. 20.
Sediment concentrations: Maximum daily, 3,050 ppm June 17; minimum daily,
12 ppm Sept. 24-30.
Sediment loads: Maximum daily, 181,000 tons June 17; minimum daily, 26 tons
Sept. 24-30

EXTREMES, 1948-53.--Sediment concentrations: Maximum daily, 15,800 ppm Apr. 9, 1952;

minimum daily, 12 ppm Sept. 24-30, 1953,
Sediment loads: Maxf@um daily, 567,000 tons Apr. 9, 1952; minimum daily,
26 tons Sept. 24-30,' 1953,

REMARKS , --Records of discharge for water year October 1952 to September 1953 given
in WSP 1283. Records of chemical analyses from June 1947 to September 1952 and
water temperatures from March 1949 to September 1952 for Green River at Jensen

available in prior Water-Supply Papers.

Temperature (°F) of water, water year October 1952 to September 1953

Day | Oct. Nov. Dec. Jan. Feb. Mar. Apr. May June July Aug. Sept.
1 63 42 32 33 33 -- 43 46 60 66 70 --
2 83 42 -- 33 33 -- 42 46 59 66 70 --
3 63 40 -- 33 34 37 41 45 -~ 66 69 68
4 63 41 -- 33 34 38 44 46 58 -- 87 66
5 62 41 -- 33 34 37 42 47 59 68 66 65
6 62 41 -- 33 34 38 42 55 56 69 -- -
7 - 40 -- 33 34 -- 42 53 57 70 65 72
8 -- 40 -- 33 34 -- 42 53 58 1 65 74
9 -- 39 -- 33 33 40 40 50 62 72 71 66
10 - 39 -- 33 33 40 41 50 65 70 66 58
11 -- -- -- 33 34 39 37 49 66 72 65 58
12 -- - -- 33 34 -- 38 49 68 72 63 60
13 54 37 -- 33 34 38 38 49 68 -- 63 60
14 55 -- -- 33 34 38 42 56 65 78 65 60
15 50 -~ 32 33 33 34 50 51 71 73 66 60
16 54 34 33 33 33, 35 43 54 64 74 67 60
17 54 34 33 33 35 37 48 54 64 72 65 63
18 53 34 33 33 35 36 45 56 65 72 68 58
19 54 34 33 34 33 32 44 56 68 12 66 58

20 - 33 33 32 33 39 45 56 -- 72 65 57
21 50 33 33 33 33 35 48 54 62 68 66 58

22 55 33 33 33 34 36 52 52 63 69 65 59

23 55 33 33 33 34 36 55 53 63 69 63 56

24 55 33 33 33 35 38 55 52 65 70 64 55
25 55 33 33 33 35 42 52 53 60 70 68 55

26 -- 33 33 33 36 42 54 52 61 7 66 55

27 -- 33 33 33 36 45 54 56 62 1 65 55

28 -- 33 33 33 37 54 53 58 62 71 62 54

29 -- 33 -- 33 -- 47 51 -- 62 -- 62 53

30 -- 33 -- 33 -- 47 49 59 66 71 64 53

31 46 -- 33 33 -- 45 -- 59 -- 0 - -

Aver-
age -- 36 -- 33 34 36 46 52 63 71 66 60




GREEN RIVER BASIN n
GREEN RIVER BASIN--Continued
GREEN RIVER NEAR JENSEN, UTAH--Continued
Suspended sediment, water year October 1952 to September 1958
October November December
.
Mean S:{spended sediment Mean S:‘spended sediment Mean S Mspended sediment
Day dis- can Tons dis- ean Tons dis~ ean Tons
charge concen- per Chﬂl‘se concen- T charge conc_en- r
tration tration pe tration pe
(cts) day (cts) day (cts) day
(ppm) (ppm) (ppm)
1,180 1,160 580 110 172
1,180 1,150 850
1,160 1,140 37 115 670
1,160 |¢ 22 69 1,150 700
1, 140 1,170 35
1,110 1,180 765
1,110 1,190 805
1,120 1,180 40 127 885 |} - b120
1,120 1,180 J 870
Lo |} -- b 80 1,160 845
1,110 1,110 905
1,110 1,080 } - b90 905
1,100 j 1, 100 995
1, 100 1,120 1,040
1,060 1,110 1,050
S5 90
1,060 1,160 |» 73 224 1,060
1,080 1,260 1,080
1,070 1, 260 1,100 36 105
1,070 1,080 1,100
1,090 1,020 1,100
1, 100 1,080 1,070
1,130 980 1,010
1,160 692 72 148 960
1,170 552 920
1,180 36 112 520 880
30 71
1,180 490 840
1,180 480 180
1,180 490 60 82 750
1,160 520 790
1,160 550 880 - 60
1, 160 -- -- -~ 970 41 107
Total.| 34,980 - 2, 890 29, 274 -- 4,332 217,700 -- 3,191
January ¥ebruary March
1,010 1, 350 1,240 120 2400
1,060 1,370 1,250 120 2400
1, 100 1,380 1,270 200 886
1,150 41 127 1,390 |p 102 382 1,290 180 627
1,200 1,410 1,450 200 783
1,230 1,420 1,540 200 832
1,300 1,430 1,550 210 2880
1,280 1,480 1,590 500 a2, 100
1,260 1,410 1,680 740 3,360
1,250 1,000 |t 107 392 1,870 850 4, 290
{ 36 1189
1,220 1,320 2,250 1,000 6,080
1,200 1,430 2,780 2,200 al7,000
1,190 1,420 8 299 2,860 3,280 25, 300
1,170 1,420 |) 2,720 2,120 15, 60